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ABSTRACT
NON-MATERNAL INFANT CARE AMONG
THE EFE AND LESE OF ZAIRE:
HOW MUCH AND BY WHOM
MAY 25, 1991
STEVEN A. WINN, B.S., M.S., PH.D.,
UNIVERSITY OF MASSACHUSETTS
Directed by: Professor Edward Z. Tronick
This study examined infant caretaking practices among
the Efe (Pygmies) and Lese, who inhabit the Ituri Forest in
northeastern Zaire. The data presented here, collected as
part of a larger study of child development among these
people, focus on two related questions. First, to what
extent are infants' mothers their primary caretakers during
their first months of life? And second, who are the other
individuals responsible for infants' care?
Ten Efe and nine Lese infants were observed
longitudinally. Naturalistic observations were made when
infants were 3, 7, and 18 weeks old, using an event
sequence format with the infant as the focal subject. The
behavioral scoring system noted the occurrence of, or any
changes in, the ongoing behavior of infant or caretaker, as
well as caretaker identity, in each one-minute interval.
Four measures of infants' contacts with caretakers were
vii
derived: percentage of intervals infants were in physical
contact with various caretakers; the rate at which infants
were transferred among caretakers; the mean length, in
intervals, of caretaking bouts; and the mean number of
individuals who held the infant in an observation period.
Descriptive data and comparisons of caretaking by
mothers and other caretakers are presented. Analyses
examine non-maternal caretakers' age, gender, familial
relationship to the infant, and the reproductive status of
adult female caretakers.
Data reveal that Efe and Lese caretaking practices
include extensive participation by non-maternal caretakers.
Efe infants spent more than 50%, and Lese infants almost
40% of the time with caretakers other than their mothers,
and were passed to these caretakers more often than to
their mothers. Infants spent little time out of physical
contact with a caretaker. Effects of group membership and
infant age on contributions by various classes of
caretakers are presented.
The findings are discussed with respect to models of
mother-infant contact during the first months of life.
Models such as the continuous care and contact or the
bonding model, which place narrow and rigid constraints on
the range of acceptable human caretaking practices are
challenged, and a more culturally sensitive "strategic"
model is proposed.
viii
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CHAPTER I
INTRODUCTION
Theorizing, research, discussion, and speculation
regarding the caretaking regimen of young infants have for
many years been of central concern in a number of
disciplines, both academic and applied. Several models
have emerged concerning the requirements and limitations of
the caretaking environment necessary for the proper
development of the human infant. These models share some
basic assumptions. For example, most models hold that
because of its immature state of development relative to
other species at birth, the human infant is unable to meet
most of its own basic needs, and is thus dependent on the
care of adult or other more mature species members for
survival. There is also general agreement that a variety
of factors - phylogenetic, ecological, sociocultural,
demographic, economic and infant-related factors - shape
the caretaking an infant receives, though views on the
relative influence of these factors vary.
One aspect of the infant's caretaking environment that
is particularly controversial is the amount of maternal
care and contact necessary for normal development, and
relatedly the appropriateness of non-maternal care during
the infant's first months of life. While proponents of
some models hold that for various reasons the mother must
be the sole or predominant caretaker of her infant, others
1
hold a less rigid perspective, in which many factors
influence and shape the role of mother and other
caretakers
'
and the concomitant amount of contact between
mother and infant. This controversy has influenced a wide
range of contemporary Western infant care practices, from
the ways in which infants are delivered and cared for in
their first hours, to decisions about mothers entering the
work force and placing their young infants in day care. In
the following discussion several of the models are
presented, with special emphasis on each model's views on
the role of mother and others in providing for the needs of
the young infant.
The Continuous Care and Constant Contact Model
One model of mother infant contact ordains
evolutionary and biological factors as preeminent in
shaping and constraining infant caretaking practices, and
has been embraced by many psychiatrists (Bowlby, 1980;
Spitz, 1965), pediatricians (Klaus and Kennel, 1976), and
human ethologists (Blurton Jones, 1972) . This model is
considered somewhat rigid. It asserts that a single
individual, typically the mother, must take primary
responsibility for the care of, and must be available and
in almost continuous contact with, her infant. Referred to
as the continuous care and contact model (CCC; Tronick,
Winn and Morelli, 1985), this model incorporates data from
2
a number of disciplines to develop and support its
contention. Studies of normal and abnormal developmental
processes, and comparative animal literature are often used
to buttress the notion that continuous care and constant
contact between mother and infant are essential for normal
development to occur.
The basic foundation of this model rests on the
delineation of the physiological needs of the human infant.
These include temperature regulation, protection from
pathogens, and fluid and caloric needs (Blurton-Jones,
1972). Data are often presented which characterize
mammalian species as utilizing one of two possible
childcare strategies. In the first, infants are cached, or
left alone for extended periods, and have only intermittent
contact with their mothers. Breast milk and nursing
patterns (e.g., rate of sucking, intervals between, and
length of, nursing bouts) among these species are well
adapted for this pattern of care. Milk is high in fat and
suckling patterns are structured so that infants receive
the calories and fluids they need during the intermittent
contacts with mother.
The second strategy found among mammals is that of
almost continuous contact between mother and infant, with
few or no separations. Infants are carried, rather than
cached. Among these species, there is again an adaptive
fit between the content of mother's milk, and patterns of
3
suckling. Milk is lower in fat, and feeding occurs in
frequent bouts with short interbout intervals. Proponents
of the CCC model maintain that human milk is low in fat
content, suggesting that the human infant is adapted to
frequent feeding and extensive maternal contact, it is
further argued that this strategy is more appropriate for
humans based on observations of practices among
contemporary hunter-gatherers, who are living a way of life
"characteristic of 99% of our evolution as a species"
(Lozoff, 1983). These observations will be discussed in
greater depth below.
The CCC model has also drawn on theories concerned
with the psychological needs of the infant. Studies of
institutionalized infants by Spitz (1965), and later Bowlby
(1980)
,
and the Harlows (1965, 1969) indicated that
maternal deprivation had pernicous effects on infant
development. These studies, and their conclusions
surrounding the role of the mother, gave rise to Bowlby'
s
theories of separation and its impact on mother-infant
attachment, and are often cited by proponents of the CCC
model
.
These studies, however, looked at situations in
which not only was the mother absent as a primary
caretaker, but where some gross perturbation (e.g.,
hospitalization, isolation from other conspecif ics) had
occurred. In fact, Harlow's later work (1969) showed that
4
many of the detrimental effects of separation from mother
could be remediated with subsequent exposure to peers and
other group members.
Other studies that are used in support of the CCC
model have focussed on more normative aspects of the
developmental process. Among these are Sander's (1975,
1977) work on the organization of infants who spend the
immediate postpartum period in newborn nurseries compared
to infants who spend the same period "rooming-in" with
their mothers. Sander found the rooming-in infants to be
much better organized, even at a very young age, than the
infants who had experienced the multiple caretaking
afforded in the nursery.
The Bonding Model
A Second model, which is probably the most extreme
with respect to the constraints it places on the extent and
timing of mother-infant contact, is known as the bonding
model (Klaus and Kennell, 1976) . This model employs a
rigid evolutionary perspective, placing phylogenetically
determined parameters on the limits of acceptable
caretaking and nurturing behavior. It is particularly
concerned with the immediate postpartum period, and argues
that physical contact between mother and infant is crucial
for the "optimal" development of the infant. Findings from
a number of studies (deChateau and Wiberg, 1977; Hales,
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Traus and Kennell, 1976; Klaus and Kennell, 1976,1982;
Lozoff, 1983; Lozoff and Brittenham, 1979; Lozoff,
Brittenham, Traus, Kennell and Klaus, 1977) have been used
to support this basic position. These studies often report
behavioral differences between mother-infant dyads who
experienced increased contact during the immediate post
partum period and those who had less contact. Mothers from
the increased contact group spent more time smiling and
laughing at, kissing, and gazing at their infants, and
spent less time cleaning them than mothers who had less
contact. Increased contact mothers were also more likely
to still be breast feeding their infants at three months of
age. There are also reports that infant behavior is
influenced by increased contact (De Chateau and Wiberg,
1977; Gomes Pedro, 1989). Infants who were given
extra contact with their mothers in the immediate post-
partum period cried less, and were more competent on
measures of interactive processes than infants who did not
receive extra maternal contact.
Some of the studies used to support the bonding model
have purported that there is a "sensitive" or critical
period during which mother and infant must be in physical
contact, or their subsequent interactions and relationship
will be compromised. Other researchers have placed less
emphasis on a critical period, but nonetheless maintain
that extended physical contact between mother and infant is
6
necessary for normal development to occur.
w*1^e CCC and bonding models are presented here as
two of the more extreme models regarding the constraints
placed on patterns of mother-infant contact in the first
weeks and months of life, other more flexible models
certainly exist. One such model has been proposed by
LeVine (1977, 1980), who emphasizes cultural, behavioral,
and physiological variables in seeking to understand
caretaking practices across cultures. Levine's model does
not discount the physiological or psychological needs of
the infant. But rather than arguing for a species
specific, rigid, caretaking pattern in which mother must
meet the needs of her infant, he asserts that caretaking
practices are organized around three universal and
hierarchical goals. The first goal is to ensure the health
and survival of the child, including the development of the
child's normal reproductive capacity. The second goal is
the development of the child's capacity for economic self
maintenance at maturity. And the third goal is the trans-
mission of the behavioral and interpersonal sets consistent
with the culture's prevailing values and beliefs.
Infant Davcare
During the past decade, these theoretical views on the
necessity of predominantly maternal care for young infants
have been manifest in a lively, at times heated, debate
7
regarding the possible effects of early infant day care.
This issue has become increasingly salient in recent years,
as more and more women in this country have decided to seek
employment. In 1972 only 24% of women in the United States
with children under 12 months of age were in the labor
force. By 1982 this figure had risen to over 33%, and by
1985 approximately 50% of all women with infants under 12
months of age were employed outside of their homes (Klein,
1985) . As a result of this increase in maternal
employment, the number of infants and young children
exposed to extensive non-maternal care in the form of day
care settings has increased dramatically. By the mid-
1980' s, concern increased with respect to the effects of
non-maternal care on socioemotional development,
particularly in the case of children who began this pattern
of care before their first birthday (Belsky, 1988) . This
prompted a large number of studies of these infants and
children, based on the view that any experience that
threatens optimal development in infancy warrants serious
concern because of its implications for later development
(Thompson, 1988)
.
Belsky (1988), a former proponent of infant day care,
conducted an extensive review of the infant care
literature, and now argues that infants who experience more
than 20 hours of non-maternal care per week during their
first year of life have an increased likelihood of insecure
8
attachments, and later socioemotional difficulties. Based
on his interpretation of the available data, Belsky states
that "similarity in the developmental outcomes associated
with non-maternal care in the first year leads me to
conclude at the present time that entry into non-maternal
care in the first year for 20 hours or more per week is a
"risk factor" for the development of insecure attachment in
infancy, and heightened aggressiveness, non-compliance, and
withdrawal in the preschool and early school years" (p.
257) . He further states that this association seems
" incontestable .
"
Several other researchers (Clarke-Stewart
,
1988;
Sroufe, 1988; Thompson, 1988) have responded vigorously to
Belsky' s interpretations, indicating that the effects of
non-maternal care in the first year are in fact quite
contestable. Fein and Fox (1988) interpret the day care
study data using an ethological-evolutionary framework of
attachment. Opposing Belsky' s view, they assert that there
is no single, universally optimal pattern of attachment
behaviors. Rather, they propose that infants may acquire
different types of relationships with different
individuals, and that these patterns of relationships need
to be evaluated according to how they function in a
particular environment.
The findings of these studies are difficult to
interpret. They have not resulted in a resolution of the
9
debate surrounding non-maternal care in early infancy, and
seem to indicate that there may be a number of factors
involved in evaluating a particular caretaking arrangement.
In addition to these and other studies examining
patterns of infant care in Western societies, our
understanding of the range and limitations of maternal and
other caretaking practices is increased by examining these
practices across cultures. Brazelton (1972), wrote that:
Studies of human infancy in other cultures present an
opportunity to observe naturally occurring variations
of unclear issues which are raised in our own culture.
They preserve the variability and potential of human
development and, as a result, they have this advantage
over animal studies. Also, by observing behavior in
the field, one has the opportunity to preserve a more
natural setting than can be provided in the laboratory
(P-90)
.
A number of investigations have documented that
culture, and a host of other factors, influence caretaking
practices. Moreover, the cross-cultural literature
indicates that there are a variety of strategies other than
continuous care and constant contact between mother and
infant that fulfill the caretaking requirements of the
human infant. Cross-cultural studies have further
documented a wide array of possible caretaking practices,
including variability in the amount of mother-infant
contact, as well as demonstrating the effects of various
factors on these practices. The following review of these
studies focusses on data pertaining to maternal and non-
10
maternal care during the infant's first year of life, with
particular reference to how these findings are used to
support or argue against the views and models presented
above
.
Cross-cultural Studies of Mother-Infant Contact
The role of the mother among middle- and lower-class
Bedouin and Israeli Kibbutz infants was studied by Landau
(1976) . She found that in all groups, the mother was the
dominant source of the infant's social stimulation in the
first year of life. Landau investigated social stimulation
and not maternal caretaking per se, but this study is
relevant because she uses the data to argue that "it is not
only important for the infant's development to receive a
certain amount of adequate social stimulation, but that it
may be important to receive it mainly from one social agent
(the mother)" (p.404).
Konner (1976) studied infancy among the IKung San
(bushmen)
,
a group of hunters and gatherers living in
Botswana. His findings are used as a major source of
support for the CCC model . Konner observed that during the
first year of life, IKung infants were in physical contact
with their mothers 70-80% of the time and were nursed by
them 4-5 times per hour for short bouts. These data were
collected using spot observations of infants over a wide a
range (newborns to infants over 1 year old) .
11
Konner's findings were a particularly important
confirmation of the CCC model because its proponents
claimed that the form of caretaking observed among
contemporary people evolved when our ancestors subsisted by
hunting and gathering. Therefore, the !Kung's caretaking
practices were considered by many to be similar to those of
our early ancestors (Konner, 1977).
Lozoff (1983) looked to the cross-cultural literature
in an attempt to support the bonding and CCC models. She
reviewed caretaking data in 186 non-industrial cultures for
evidence of a universal practice regarding extended mother-
infant contact during the postpartum period. With few
exceptions these cultures actually separated mother and
infant during the immediate post-partum period. Lozoff did
report that most cultures followed this separation with
several days of extended and prolonged contact between
mother and infant. These findings tend to undermine the
tenets of the bonding model, while supporting the CCC
model. It is difficult to assess these findings, however,
because Lozoff'
s
methodology and definitions of key terms
such as "extended and prolonged" are not presented.
Moreover, although her review showed that there was a great
deal of variation in infant caretaking practices, and
virtually no support for the notion of a sensitive period
among humans, she nonetheless argued that extended and
prolonged mother-infant contact were necessary ingredients
12
of optimal infant care.
deVries and Sameroff (1984) studied the relationship
between culture and temperament among the Digo, Kikuyu, and
Masai of Kenya. Their report is based on interview data
and does not focus on mother-infant contact, but they do
state that the three cultures shared a basic pattern of
caretaking, which differed from that observed in Western
societies. Infants "were in almost exclusive physical
contact with the mother for at least the first half of the
first year, after which others shared the caretaking load"
(p. 86)
.
Saco-Pollitt (1989) reports that in the high altitude
regions of the Andes, there is constant proximity of the
mother and infant, which is explained by the people's
belief that the spirits of their ancestors and of the
mountains are always trying to take away young souls. They
believe that these spirits can make the infant feeble and
ill, but apparently not if the mother is present to ward
them off. Unfortunately, Saco-Pollitt does not present any
observational data, or elaborate on the nature of this
"constant proximity."
Riesman (1983) looked at caretaking practices among
the Fulbe and Riimaaybe of Upper Volta (Burkina Faso) . The
only data reported are ethnographic descriptions based upon
systematic observations of caretaking. Riesman states that
in both groups, during the first few months infants are in
13
almost constant physical contact with their mothers" (p.
112) . Other people may hold, play with, or carry the
infant, but he or she is never out of the mother's sight.
It is assumed by the Fulbe and Riimaaybe, Riesman adds,
that babies do not want to be separated from their mothers,
and no effort is made to separate them during the first
years of life. The lack of data makes this report
difficult to evaluate, but it does seem that these two
cultures place a value on, and facilitate caretaking by,
the infant ' s mother rather than by other group members
.
The studies reviewed thus far have all reported
extensive mother-infant contact, and a limited amount of
non-maternal caretaking. Studies of other cultures,
however, depict a less consistent pattern of maternal
contact.
The necessity of primary or exclusive maternal care
was the subject of a study by Liederman and Liederman
(1977) among the Gikuyu of Kenya. They found that mothers
were the primary caretakers in over 80% of observations of
1 month old infants, but that from 4-5 months on, mothers
were the infant's primary caretaker less than half of the
time. During the second half year of life, infants were
cared for by young female caretakers in 40% of observations
and otherwise by young males or older females when not with
mother. In another report Liederman and Liederman (1974)
examined the effects of this caretaking system. They found
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that infants who experienced this "polymatric" care tended
to react more negatively to mother's departure and to a
stranger's approach than did infants raised in a monomatric
caretaking arrangement. Despite this finding, they
concluded that the anthropolgical evidence for an exclusive
mother-infant relationship for humans, at least during the
infant's first year, is sparse indeed, and that while the
monomatric care system may be sufficient, it is certainly
not necessary. They also offer that "no discussion of
infant care patterns
. . . can be complete unless auxiliary
caretakers for the infant are taken into condsideration"
(P- 431).
In a study of maternal time allocation and infant care
practices in Nagone Village of the Fiji Islands, Katz
(1984) found that mothers received a great deal of help in
caring for their infants. During 87 spot observations of
infants aged 7 to 12 months, individuals other than the
mother were the primary caretaker 43% of the time.
Considering only observations when the infant was awake,
infants were in physical contact with a caretaker other
than the mother in more than half of the observations.
When asked who helped them with childcare, mothers
mentioned grandmothers, adolescent and young girls, and
sometimes their husbands. Katz believed that this infant
caretaking system reflected the importance of nurturant
social relationships among these people. The infant was
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exposed at a young age to individuals with whom he would
establish and maintain a lifelong relationship.
Lewis and Ban (1977) compared maternal caretaking of
American and Yugoslavian 3 month old infants. They
observed each dyad for only two hours, but found that
Yugoslavian mothers tend to hold their infants less than
American mothers, 32.6% versus 42.7% of the time. However,
this study was designed to look at maternal behaviors, and
it is unclear if there were opportunities to observe non-
maternal care during the scheduled visits to the infants'
homes
.
Munroe and Munroe (1971) studied infant care practices
among the Logoi i of western Kenya. They used observations
to identify who the primary caretakers of 7 to 13 month
infants were, and event-sampling observations to yield data
concerning caretakers' responses to infant crying. They
report that there was extensive care by individuals other
than the mother, and that this increased as the number of
people living in the house increased. Not only were there
more people available to care for the infant, but in larger
households the mother's lower availability was interpreted
as due to the greater economic responsibility she bears
providing enough food for everyone. Unfortunately, this
report is based on caretakers' responses to fussing or
crying infants, and is not inclusive of the many other
infant care situations. No data on absolute percentage of
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maternal and non-maternal care are reported.
In a similar study, Munroe and Munroe (1984) do report
the percentage of infant holding by mothers and others in
two villages: one in American Samoa, the other in rural
Nepal. Samoan infants were held an average of 35 % of
occasions observed, and only 26% of this holding was by the
infant's mother. Nepalese infants were held an average of
47% of the occasions observed, and 62% of this holding was
by the infant's mother.
Chinese, Malay, and Tamil infant care practices were
studied by Woodson and daCosta (1984). They found that in
the first six months, infants were in physical contact with
a caretaker 45 to 65 percent of the time, with no
differences between cultures. They also found that
regardless of culture, mothers held infants significantly
more, and for significantly longer bouts, than did other
caretakers. Nonetheless, infants were observed being held
by non-maternal caretakers at an average rate of 4 times
per hour, and for a total of more than 20% of the time.
Mulder and Milton (1985) looked at patterns of infant
care among the Kipsigis of Kenya (see also Super and
Harkness, 1981) . They studied somewhat older infants, aged
11 to 15 months, and regarding younger infants stated only
that in the first 4 months an infant is almost exclusively
the responsibility of its mother. As the infant gets
older, the mother delegates caretaking to other
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individuals. Kinship analyses of the data indicated that
nearly three-quarters of the caretaking by others was
performed by infants' full siblings. The study also
focussed on deleterious effects of maternal absence. The
authors report that contrary to predictions made according
to attachment theory
,
infants did not experience more
distress in situations in which the mother was absent.
Hewlett (1987) examined caretaking patterns among the
Aka Mbuti of the Central African Republic. He was
specifically interested in the amount and context of
caretaking among fathers, but does report data on mothers
and other caretakers. In their first four months, infants
were held by their mothers less than 50% of the time, on
average, during observations conducted in Aka village and
forest camps. The remainder of the caretaking was split
between fathers and other caretakers. Hewlett also looked
at caretaking during net hunting, the primary Aka
subsistence strategy. In this context, he found that the
percentage of maternal caretaking increased dramatically,
with infants held by their mothers 87% of the time during
hunts. Hewlett believes that this increase in maternal
holding is in part to protect the infant from the dangers
encountered on the hunt, and moreover, that subsistence
strategy strongly influences a culture's caretaking
patterns.
In his comprehensive study of infant care among the
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Navajo, Chisholm (1983) detailed the extensive use of
cradleboards with infants in their first year of life.
This seemingly exotic practice is in fact a major feature
infant care in over 20% of societies for which
information on caretaking is available (Barry and Paxson,
1971). But does the amount of time Navajo infants are on
the cradleboard - 15 to 18 hours per day - restrict the
amount of contact between mother and infant? When he
examined this aspect of cradleboard use, Chisholm found
that mothers were as likely to hold an infant who was on a
cradleboard on their laps as they were to hold an infant
who was not on a cradleboard.
Chisholm (1981) also found that context (i.e.,
residence patterns) influenced the amount of contact
between mother and infant. Navajo infants living in
extended families spent less time with their mothers, and
were in the presence of more individuals than were infants
living in nuclear families. This effect of setting is
similar to effects reported by Munroe and Munroe (1971,
1984) .
The tremendous variation in the amount of maternal
caretaking across cultures is underscored by Super (1982)
,
who presented data on "mother" and "not mother" care-
taking among 13 East African cultures. The data were
collected by spot observations, and show that the amount of
time the infant was in physical contact with its mother
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ranged from 0% among the Somali and the Luo, to over 90%
among the Masai, Duruma, and Baganda. Maternal caretaking
among the other 8 cultures fell somewhere between these two
extremes
.
These data, however, highlight one of the most
significant shortcomings of the cross-cultural literature
on mother-infant contact and non-maternal caretaking.
Super reports the general subsistence strategy for each
group (e.g., herding, agricultural), but does not provide
enough methodological background for the comparative
validity of these data to be evaluated. Were the
observations conducted in similar settings? At similar
times? Did these settings afford the opportunity to
observe caretaking by others? Did the same individuals
collect the data across cultures, and how reliable were
their observations?
The answers to these questions may show that the data
Super reports for these 13 cultures are indeed comparable.
Yet, it remains the case that data from most of the studies
reviewed above are difficult to evaluate comparatively.
Many of the reports of infant caretaking across cultures
are based on ethnographic studies (e.g., Riesman, 1983,
Saco-Pollitt
,
1989) . While these data are interesting, and
often suggest ways in which cultures differ, they are
extremely limited. There is no way to evaluate whether the
observations made reflect the typical caretaking practices
20
of a culture, or were isolated and infrequent events that
happened to impress the ethnographer. It is also unclear
how the observer's personal bias or subjective experience
influenced the data reported, because inter-observer
reliability is strikingly absent.
There are also difficulties in comparing the data
from studies employing more objective methodologies. These
cross-cultural studies often use different measures, or are
conducted by different investigators, or over a several
year period. Moreover, some of the specific measures used
in these studies yield extremely limited information. For
example, the spot observation technique that is so often
used details who the infant is with, and what activities
are occurring at a specific point in time. It does not,
however, provide information on sequences of caretaking,
responsiveness of caretakers, or ongoing interactions
between infants and their social partners. The percentage
of spot observations an infant is with his or mother, or
with another caretaker is useful information, but how
specific caretakers are utilized may tell us more about a
culture's caretaking strategy. Do certain caretakers hold
infants often, but only for short periods, while the mother
or other caretakers hold the infant occasionally, but for
long periods of time?
Additionally, changes in caretaking related to changes
in the infant over the course of development are often not
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considered. In his study of the !Kung, Konner's spot
observations were of infants ranging from one to over
twelve months of age. Data such as these make it difficult
to examine how cultural views of the developing infant may
or may not influence caretaking practices.
There are also methodological problems related to
terminology and definitions of caretaking employed by
different authors. For example, Lozoff's (1983) use of
"extended and prolonged" to rate patterns of mother-infant
contact is ambiguous at best. Other studies discuss the
infant's "caretaker." Because operationalized definitions
are often not presented, it is difficult to know if this
refers to an individual actually holding the infant, an
individual within some prespecified distance of the infant,
or the individual who seems to have the responsibility of
tending to the infant at a given point in time.
The current study of the Efe and Lese affords the
opportunity to study maternal and non-maternal caretaking
across two cultures, employing a methodology that overcomes
many of the methodological problems that otherwise limit
comparisons between and across cultures. Data on Efe and
Lese caretaking were collected contemporaneously, by the
same investigators, who employed strict criteria for
establishing and maintaining reliability on all
observational measures of caretaking. Measures of
caretaking were operationally defined, and observations
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were structured so as to yield an extensive depiction of
the infant, his or her caretakers, their ongoing
interactions, and how these change with infant development.
It is hoped that this methodologically rigorous examination
of maternal and non-maternal infant caretaking practices
among the Efe and Lese, in the context of the specific
circumstances they encounter, will add to our understanding
of the acceptable range of variation of mother-infant
contact, and of human caretaking practices.
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CHAPTER II
THE RESEARCH SETTING
His Ituri Project
The study of infant caretaking practices reported here
was part of a larger comparative longitudinal study of
child development among two tropical rain forest dwelling
peoples: the Efe (pronounced EF-fay) and the Balese
(hereafter referred to as 'Lese', and pronounced LESS-ay)
.
The study of child development was part of a larger
collaborative, multidisciplinary project which included
biological anthropologists, ecologists, public health
practitioners, physiologists and biologists. Work to date
has provided complete demographic and anthropometric data
on the study population, information on their health status
and their sanitary practices, data on forest productivity,
and descriptions of adult activity patterns and social
exchanges.
Location and Ecology
The study area was a several kilometer band of fields
on both sides of a 25 Km stretch of barely passable dirt
road transecting the Ituri Forest. The Ituri forest covers
an area of approximately 100,000 square kilometers in the
northeast corner of Zaire. Average rainfall in the forest
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is 1900 mm, and average high temperature is 31 degrees
centigrade.
Due to the deterioration of the road since Zaire
gained independence from Belgium in 1960, the Efe And Lese
^ave had less interaction with the outside economic and
cultural forces that are rapidly changing the ways of life
of many central African peoples. This isolation, and the
expectation that it would continue for at least the next
several years, was one reason this particular community was
selected for the longitudinal research project. Within the
study area there were 16 Lese villages inhabited by
approximately 550 people, and as many as 470 Efe living in
camps in the forest and fields adjacent to these villages.
The Efe
The Efe are a short-statured, semi-nomadic people, and
are one of four groups comprising the Mbuti (Pygmies) who
inhabit the Ituri Forest. Characterization of the Efe
ancestral homeland and mode of subsistence is the subject
of much speculation. It is not known whether the Efe once
lived deep within the forest or on the forest/savannah
edge, and whether they subsisted solely by hunting and
gathering or in economic association with
horticulturalists . However their ancestors lived, in all
probability that lifestyle was unlike the Efe way of life
today. The Efe are often referred to as hunter-gatherers,
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and while they do hunt and gather forest foods, they rely
mainly on cultivated foods for their caloric intake (Bailey
& Peacock, 1989)
.
The Efe live in small groups which range from 6 to 50
people, and are typically made up of one or several
extended families. Residence is mainly virilocal and
patrilineal, with each group consisting of brothers and
their wives, children, unmarried sisters and parents. it
is not uncommon, however, for unrelated individuals to live
in the same group, or for a family to live for periods of
time with maternal relatives. Women leave their group
around the age of 18. This emigration is attributable to
the practice of "sister exchange." Women from one band are
exchanged for women of another band to provide men in each
band with wives. In recent years it has also become more
common for men to exchange goods for, or pay currency to,
other groups for wives. Polygyny occurs, but is infrequent,
and is usually limited to men of higher status or whose
first wives have not borne any children.
The Efe move camp every 4-6 weeks to exploit the
seasonally available forest and cultivated foods, and for
health or personal reasons. The new camp site is often
located at or near previous camp sites, usually within a
short distance of a potable water source, and is often
built adjacent to Lese agricultural fields. Efe camps
rarely exceed a day's walk from the road and Lese villages,
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and are more often within a 1-3 hour walk. Each woman
builds / or repairs, a hut for her family. Huts are usually
built in a circle, or semicircle, around the perimeter of a
central area that is cleared of any scrub or vegetation.
Members of each extended family build their huts close to
one another. But the extended family is not the basic
social unit of the Efe band. The basic social unit is the
nuclear family. When changes in camp composition occur, the
nuclear family, but not necessarily the extended family,
remains intact.
Because hut use is limited to sleeping, protection
from rain, and food storage, and because of the central
open camp area, an Efe individual's activities, moods, and
interactions are public information. Efe men and women
also share many of their out-of-camp activities, as well,
and it is unusual to find an Efe individual engaged in a
solitary task or in a solitary setting. Within the camp,
there is ongoing social interaction. Each woman builds a
fire close to her hut for cooking and warmth, but the Efe
move about the camp visiting each other, and sit at fires
near other families' huts. This is particularly true of
the men and children, but women will also visit each other,
or even build fires close to one another and cook
cooperatively. This social atmosphere continues throughout
the night, as there are almost always a few individuals
awake, talking or telling stories. In Efe camps, then,
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life is highly social, and all camp members share a common
space, with frequent mingling and little separation between
the huts and hearths of band members.
Efe women are responsible for most of the daily
subsistence activities. Bailey (1985) and Peacock (1985)
report that Efe women contribute more than 60% of the
calories consumed by the Efe. Most of this food comes from
Lese fields, in which Efe women assist Lese women with the
planting, weeding, and harvesting of crops. Efe women are
responible for carrying water, cutting and carrying
firewood, preparing food, building and maintaining huts
used for shelter, and gathering forest products that are
used on a daily basis (e.g., leaves for sleeping mats).
Efe women also engage in seasonal activities, such as
damming small streams to catch fish and crabs. Typically,
when Efe women leave camp to work in the fields or collect
firewood, they do so in small groups, and take their
children with them. During shorter trips out of camp
(e.g., to carry water), they may leave their children in
the camp in the care of others.
Efe men hunt in the forest, though not every day.
They use bows and arrows, and may hunt close to the
campsite or several hours walk to another area of the
forest. Efe men also forage for honey, and gather fallen
seeds and fruits, or mushrooms they come across while in
the forest. Seasonally, Efe men work with or for Lese,
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helping to cut and clear trees during the two or three
months when fields for the next year are being prepared.
Seemingly, Efe men spend a greater amount of time relaxing
or socializing than do Efe women, who are responsible for
most of the tasks that must be accomplished on a daily
basis. For a more complete description of time allocation
among Efe men and women see Bailey (1985)
,
Peacock (1985)
,
and Bailey and Peacock (1989).
The gregarious nature of Efe life, and the value
they place on sociality and cooperation, is evidenced in
their practices surrounding the birth of an infant. When
an Efe woman begins labor, the other women in the camp are
called to assist and wait with her. These women will chat
and smoke, while taking turns supporting the woman in labor
and serving as midwife. Men are generally excluded from
the birthing hut and wait outside, but infants and young
children, especially young girls, are welcome. When the
infant is born, he or she is first held by another woman,
and is then taken from the mother and passed among all of
the women in attendance. Many of these women, and even
young girls, may attempt to suckle the neonate, whether
they are lactating or not. The infant is bathed, and
brought to the door of the hut for the men and other camp
members to see. It may be several hours before the infant
is returned to the mother. During the first days after
birth, the infant is nursed by the mother, but because the
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Efe do not believe that the mother's colostrum is
nutritious, another lactating woman is called three or more
times daily to nurse the infant. (For a more detailed
description of Efe birthing practices, see Morelli, Winn,
Zwahlen and Peacock, 1984.)
The participation of most camp members in the customs
and practices surrounding birthing are indicative of the
importance of infants and children in Efe culture. Further
evidence of this valuation is derived from the extent to
which Efe infants and chilren are included, and play a
role, in various functions and ceremonies. For example, at
funerals after the corpse has been lowered into the grave,
each infant is carried to and held over the open grave for
several seconds. This practice is thought to insure that
the infant's mother will continue to bear live young, and
that the men of the camp will continue to hunt
successfully.
Efe infants and young children are included in
almost all other aspects of Efe life as well. They are
welcome at dances, are included in pre-hunt rituals, and as
described are often brought into the birthing hut of an
arriving camp member.
The Efe seem to be very conscious of their infants'
development. Their language includes words and phrases
that are geared toward describing an infant based on his or
her stage of development. For example, there are specific
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phrases for infants who are: still carried close to the
(caretaker's) body; able to sit alone; just starting to
creep; able to crawl; starting to walk while holding on to
something; taking his or her first steps; and, able to
walk. The Efe often used these expressions in response to
the author's questions about the age of an infant in
another group. Social developmental milestones, as well as
motoric ones, also are appreciated by the Efe. This was
particularly striking in the case of one infant who
suffered some pervasive developmental disorder. During her
first 6 months, people were often heard comparing her,
along dimensions such as gazing, smiling, or babbling, to
other infants that were her own age or even younger. They
seemed acutely aware, even when she was quite young, that
she was not interacting with competencies typical of
infants her age.
Other informal observations made during the two year
duration of this study indicate that this sensitivity to
infant development is consonant with the important role
infants and children play in Efe culture. Though infant
and child mortality rates are very high among the Efe, and
many families had experienced the loss of more than child,
no event seemed to elicit more grief and sadness than the
death of a child. Even in this situation, however, many of
the customs and practices surrounding the death and burial
of a child are geared toward insuring that his or her
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mother will soon become pregnant and bear another child.
The Lese
The Lese are a Sudanic-speaking group of slash-and-
burn agriculturalists, who probably moved into the forest
from the northern savannah within the last 200-300 years.
They live in small villages of 15 to 100 people, situated
on or near the dirt road. Lese residence is also virilocal
and patrilineal, but there are frequent exceptions to this
pattern. Polygyny is more common among the Lese than among
the Efe, but monogamy is the more common practice. Unlike
the Efe however, Lese men generally pay "brideprice" for
their wives with commercial resources such as local
currency, metal, or domestic animals. The villages are
usually in large, open areas. Each Lese man builds a mud
and wattle house, that lasts from 3-5 years. Unlike Efe
camps, Lese villages are not built on the perimeter of one
central, common area. Rather, houses are most often
organized into several smaller groupings, or homesteads of
one to three houses. Within these homesteads women may
share a common cooking area, and the men may build a common
covered sitting area, called a baraza . Because of this
village organization, there is less interaction between
families, and there tend to be fewer individuals
congregating and socializing around a single hearth or
house than in Efe camps. This is true even though there
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are typically more people living in an entire Lese village
than in an Efe camp.
their Efe counterparts, Lese women are
responsible for most of the daily subsistence related
activities. They provide their families with water,
firewood, and must bring food back from their fields each
day. Each woman is responsible for her own field, but
women sometimes work cooperatively in each others' fields.
As noted above, Lese women receive assistance from Efe
women during especially busy periods (e.g., harvest time).
However, it is much more common to find a Lese woman, or
man, working alone than it is to find an Efe adult working
alone.
Each Lese man annually clears approximately 0.5
hectares of either primary forest or varying stages of
successional growth. Cassava, bananas, corn, squash, yams,
rice and peanuts are planted. In the past, when the road
was more passable, trucks were sent to buy rice and
peanuts, but for the past several years there has been no
outside market for cash crops.
Like the Efe, the Lese view their infants and children
as important members of the group. They include the
younger members of their villages in almost all ceremonies
and daily activities, and are sensitive to their infants'
developmental needs and accomplishments. The extent to
which the Lese value their infants and children, and the
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joy they derive from them, was articulated by Antuneti, a
local Lese woman. She had been decribing the torturous
pain of childbirth, but said she hoped to have more
children. When asked why she wanted to go through the
experience again if it was so painful, she replied that "to
hold an infant, to look into its eyes, makes it all worth
it."
The Efe-Lese Relationship
The exact nature of the Efe-Lese (Mbuti-villager)
relationship has been the subject of much debate (see
Bailey and Peacock, 1989) . In general, a long-standing
reciprocal relationship exists between members of an Efe
band and a single Lese village. Efe men provide the Lese
with meat, honey, other materials from the forest, and
occasionally with labor, and Efe women spend a majority of
their out-of-camp work time in the fields of the Lese. In
return the Lese provide the Efe with the cultivated foods
that make up a majority of the Efe diet, as well as metal
for tools and arrows, some clothing, tobacco and marijuana,
and other goods the Efe cannot or do not procure on their
own. During periods of food scarcity, an Efe band may draw
on the resources of several Lese villages.
Lese men occasionally take Efe women as wives, but
Lese women never marry Efe men. This is because the Lese
view the Efe as second-class citizens, and in this
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virilocal community when an Efe woman marries a Lese man
she moves to his village and is expected to adopt the ways
of village life. This is viewed as an increase in status
for the Efe woman. For a Lese woman to marry an Efe man,
and leave her village for an Efe camp, would be seen as a
decrease in status for her. This hierarchical social
strata is seemingly accepted, though not necessarily
appreciated, by both groups.
Another aspect of the Efe-Lese relationship that
remains unclear is the extent to which each group has
adopted the cultural beliefs and practices of the other,
and concomitantly neglected or abandoned its own
traditions. For example, the perinatal practices described
above for the Efe are extremely similar to those of the
Lese. Many women participate in the delivery, newborns are
passed among many people, the mother often does not receive
her infant for several hours, and another lactating woman
is called to nurse the infant for 2-3 days.
Similarly, while each culture speaks its own language
(KiEfe and KiLese)
,
there is a great deal of overlap
between the two, and each language is easily understood by
a speaker of the other. Current investigations are
focussing on the extent of this cultural blending, the
nature of which for now can only be speculative. 0 It is
clear, however, that the two groups do have different
social contexts (i.e., camp settings versus village
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homesteads)
,
and that their subsistence strategies also
differ greatly.
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CHAPTER III
METHODS
Preliminary Contact and Acclimation
As part of the research on perinatal circumstance and
infant development among the Efe and Lese, contact was
initiated with all Efe camps and Lese villages within the
study area, and frequent contact was maintained with any
group that had pregnant women or young infants. This
facilitated the tracking of all pregnancies, thus
identifying possible subjects for future study. It also
initiated the establishment of relationships with the Efe
and Lese necessary to conduct behavioral observations.
While most of the people in the study area had had some
contact with Caucasians, for many people the researchers on
this project were the first bazunous (white people,
Westerners) who had come and spent time in their camps and
villages. People were introduced to the infant and child
development researchers by anthropologists already in the
field, who told them that the purpose of this study was to
learn about their children so that "we could return to our
home and tell people about the lives of children in the
Ituri Forest."
In addition to social contacts with these people,
there were several research related interactions with
infants and their families prior to the onset of the
observational study reported here. Many of the pregnant
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women were examined prenatally by Denise Zwahlen, who was a
nurse associated with the project, and the author.
/ a ll of the infants born in the study area
were included in a study of newborn neurological behavior
(Winn, 1985; Winn, Morelli and Tronick, 1989). Infants
were also weighed and measured frquently over their first
few months of life as part of a study of growth and
physical development.
The result of all of this contact was that by the
onset of behavioral observations people had become
comfortable enough with observers, so that the caretaking
observed was largely unaffected by their presence. Infants
were frequently carried out of view of the observers, and
on several occasions infants were given to observers to
hold while another caretaker tended a fire or did some
other task. These practices indicated that observers were
being treated much like any other visitor to the camp or
village would be treated.
During visits to camps and villages, observers often
brought small gifts, such as a piece of soap or some salt.
These highly valued commodities were difficult for people
in the community to obtain. At the end of the research
project each participating family, as well as all children
in the camp or village and any other individuals who had
been helpful, were given articles of clothing in
appreciation for their cooperation.
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Subjects
Efe and Lese infants born in the Ituri Project study
area between January 1982 and February 1983 were recruited
for this study. These 12 Efe (6 male, 6 female) and 10
Lese (5 male, 5 female) infants and their families lived in
7 different Efe camps and 8 different Lese villages. Data
from 3 infants were excluded for the following reasons.
One Efe female was later determined to be severely
developmentally delayed, with some gross neurological
insult. This was apparent by the onset of the 4-5 month
observation period, and although data were collected on the
caretaking this infant received, they are excluded from
these analyses. One Lese female was observed for the first
two observation periods, but her family relocated outside
of the study area before further observations could be
made. One Efe male, who was one of the first infants
observed, fell outside of the acceptable age-range limits
after a subsequent adjustment of the observational age
windows. With data from these three infants excluded,
observational data from 10 Efe (5 male, 5 female) and 9
Lese (5 male, 4 female) infants are included in the data
presented here.
Infants were observed for eight sessions each: twice
at 3 weeks of age, twice at 7 weeks of age, and four times
at 18 weeks of age. The number of observations per
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subject, and the ages at which infants were observed, were
selected based on a number of theoretical and pragmatic
considerations. The study sought to include all infants
born in the study area in order to obtain as representative
a sample as possible. Based on logistical considerations
(e.g., the size of the study area, observers traveled to
each camp or village on foot, etc.) it was estimated that
the maximum number of times each infant could be obseved
was eight.
The specific ages for observation (3, 7, and 18 weeks)
were chosen for a number of reasons. The overall goal of
the research project was to study caretaking and
socialization of Efe and Lese infants in their first half-
year of life. Because of the need to habituate camp and
village members to the presence of the observer, and
because all infants were included in a study of newborn
behavior in their first two weeks of life, 3 weeks was
decided upon as the earliest that observations of
caretaking could begin. Seven weeks was selected for the
second set of observations in order to examine whether
there were changes in the pattern of caretaking of young
infants after the early neonatal period. The third set of
observations was conducted at 18 weeks for several reasons.
Because one of the goals of the study was to examine social
interaction, as well as caretaking of these infants, it was
decided to schedule the third set of observations when the
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infants were older, and more likely to be engaged socially
with other individuals. Pilot observations showed that as
infants reached their fifth and sixth months, the onset of
stranger fear made it extremely difficult for an observer
to maintain proximity with an infant, without dramatically
affecting the infant's behavior. Additionally, also by the
fifth or sixth month infants became mobile, and were often
out of contact with their caretakers and social partners.
Observations were clustered (2 at 3 weeks, 2 at 7 weeks and
4 at 18 weeks) rather than distributed over the first half-
year for logistical reasons: the time and effort required
to reach each subject made it more efficient to observe
each infant at least twice at each time period.
In addition to the subjects that were excluded for the
reasons given above, several subjects that were included
have less than the full complement of 8 observation
periods. As a result, data from 67 Efe and 63 Lese
observations are included in this study.
Among the Efe, 7 infants were observed twice and one
infant once for a total of 15 sessions at 3 weeks of age
(mean = 22.9 days; range = 13-31 days), 8 infants were
observed twice for a total of 16 sessions at 7 weeks (mean
= 51.1 days; range = 43-57 days), and 9 infants were
observed four times each for a total of 36 sessions at 18
weeks (mean = 136.9 days; range = 117-159 days). Among the
Lese, 7 infants were observed twice and one infant once for
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a total of 15 sessions at 3 weeks of age (mean =23.5 days;
range = 17-32 days)
,
8 infants were observed twice each for
a total of 16 sessions at 7 weeks (mean =48.6 days; range
— 41-57 days)
,
and 8 infants were observed four times each
for a total of 32 sessions at 18 weeks (mean = 136.1 days;
range = 114-157 days)
. Table 1 shows the data collected on
each subject, and Table 2 details the reasons for missing
data within subjects.
Observation Periods
Infants were observed longitudinally across the 3
observational periods in their first five months; early (2
sessions at 3 weeks)
,
middle (2 sessions at 7 weeks)
,
and
late (4 sessions at 18 weeks) . Observations were evenly
divided between the early morning (6-9 A.M.) and late
afternoon (3-6 P.M.), lasted approximately 60 minutes, and
took place only within Efe camps and Lese villages.
Observations were limited to one setting for several
reasons. The effect of setting on development is well
documented by the Whitings (1975) and others (Edwards &
Whiting, 1980; Wenger, 1983; Morelli, 1987). In order to
minimize the amount of variability that would result from
collapsing observations across settings, one setting in
which to code behaviors was selected.
The Efe camp or Lese village setting was chosen for
two reasons. First, a primary goal of the observational
study was to examine the social and interactional aspects
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of infants' daily experiences, as well as the physical
caretaking they received. Pilot observations indicated
that the mid-day, out of camp or village setting and
experience varied greatly (e.g., trips to the fields,
gathering expeditions, visits to other camps or villages,
etc.), and may not have been the frequently reiterated
experiences that are thought to have greater impact on
development. The early morning and late afternoon periods,
when the infant and most other group members were more
likely to be in camps and villages (Bailey, 1985; Morelli,
1987)
,
seemed to offer a consistent and reiterated social
experience in both Efe camps and Lese villages.
A second reason that observations were limited to the
camp and village settings was related to Efe and Lese
mores, and the comfort of the participants. Initial
attempts to follow women and their babies out of the camp
or village setting were met with resistance and
disapproval. One observer was told, politely, that it was
inappropriate for a man to follow the wife of another man
on a trip out of the sight of others. This situation was
perhaps exacerbated by the cultural and personal
unfamiliarity of the observer to the Efe and Lese, and
perhaps by some trepidation on the part of some of the
women, whose exposure to "white" or Western people (men
especially) was minimal. Later in the study, when
observers had been living in the community for more than a
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year, they became more accepted among the women and
children in out-of-village or camp settings, but were still
not able to observe with the absence of intrusion or
disturbance that had come much earlier in the Efe camps and
Lese villages.
£at^ Collection
Data on Efe and Lese caretaking practices were
collected using three different procedures: interviews,
participant-observations, and structured naturalistic
observations. Interviews with adult men and women were
conducted in Swahili to obtain information on Efe and Lese
beliefs and values concerning children and their
development, and Efe and Lese practices related to child
birth and child rearing. Data collected from participant
observations were based on our experiences while living
with the these people and attending various events,
functions and ceremonies.
Behavioral Scoring System
Naturalistic observations were recorded with pencil
and paper during continuous one-hour periods, using an
event sequence format with the infant as focal subject
(Altmann, 1974) . This type of observational methodology
was chosen, rather than the spot-observation format often
used in cross-cultural studies, in order to code and
preserve ongoing social and caretaking interactions. The
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scoring system coded infant behavior, affect, who was
holding the infant, any caretaking received, caretaker
identity, and any social or physical interactions that
occurred involving the infant. These were coded using a
prespecified set of alpha-numeric codes and interactant
identification numbers. This system noted the occurence
of, or any changes in, the ongoing behavior of the infant
or caretaker, as well as caretaker identity, in each one-
minute interval. Certain events, such as nursing bouts or
latency of caretaker response to an infant's fussing or
crying were also timed. While this type of modified
frequency scoring system does not preserve absolute rate of
occurrence or duration for all behaviors, it does yield an
extremely rich data set. The behaviors, affective codes,
social exchanges, and infant positions coded by this
scoring system are presented in Appendix A.
Measures of Caretaking
Four measures describing the infant's contacts with
his or her caretakers have been derived from the
observational data set for analysis in the present study.
The first measure is the percentage of intervals the infant
is in physical contact with a caretaker (e.g., with his or
her mother). The second measure is the rate, per hour, at
which an infant was transferred to a given caretaker or
group of caretakers. The third measure is the mean
duration, in consecutive intervals, of caretaking bouts.
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Physical contact was coded continuously. This means that
once an infant was coded as in contact with a given
caretaker, he or she was with that caretaker for the rest
of that interval and continuously for all subsequent
intervals until transferred to another caretaker. For
example, if at the onset of interval #1 an infant was coded
as transferred to his mother, and was not coded as
transferred to another individual until the start of
interval #9, then the infant was held continuously by his
mother for 8 entire intervals, or minutes. The number of
intervals, however, is not alway equivalent to the number
of minutes. If an infant was transferred within an
interval, rather than at the start of an interval, the
Caretaker who was holding him at start of that interval was
credited as holding the infant for that interval, although
he or she did not hold the infant for the entire minute.
Likewise, the caretaker to whom the infant was transferred
receives credit for that interval, although again, he or
she did not hold the infant for the entire minute. This
stands in contrast to a modified frequency approach, which
notes only whether or not an infant came in contact with
given caretakers at any point during the interval, and does
not yield data on the duration or sequence of these
contacts. The fourth measure, number of caretakers, is the
mean number of different individuals who held the infant in
an observational period. Inter-correlations among these
46
four measures of caretaking are presented in Table 3
.
These four measures were selected in order to describe
several aspects of the infant's caretaking regime.
Specifically, they focus on the amount and pattern of
contact the infant has with his or her various caretakers.
The first measure depicts how much time, overall, the
infant is held by a given caretaker, or class of
caretakers. This information is useful in ascertaining
exactly what percent of the time infants are with their
mothers, or conversely with non-maternal caretakers. The
second and third measures yield information on the pattern
of caretaking an infant receives from various caretakers.
For example, an infant may spend a given amount of total
time with a specific caretaker, but is the infant passed to
this caretaker many times for short bouts, or only a few
times for longer bouts? This is important information in
attempting to understand the nature of the contributions
made, and roles played, by various caretakers. The fourth
measure details how many different individuals are involved
in the care of the infant. Whether the infant spends his
or her time with one or two individuals, or with a host of
different caretakers is thought to have important
implications for infant social development. These will be
discussed later in this thesis.
The first measure (percent of intervals with a given
caretaker or class of caretakers) , and the fourth measure
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(number of caretakers that held the infant during the
observation)
,
are based on the total number of intervals of
observation. Because it is possible for two or more
individuals to hold an infant within the same 1-minute
interval, the sum of the percentages of intervals an infant
is held by different caretakers can, and in some cases
does, exceed 100%.
The second measure (rate of infant transfer to a
caretaker or group of caretakers)
,
and the third measure
(mean duration in number of intervals of a caretaking
bout)
,
are based on only those observations of an infant
with a given caretaker for which the exact onset and offset
of the bout of caretaking are known. The only exceptions
to this rule are those bouts that were in progress when the
hour of observation began, as well as those that continued
past the end of the observation period. Thus, any bouts of
an infant with a caretaker that were interrupted (e.g., the
caretaker carried the infant into a hut, or out of view of
the observer) were excluded from the calculation of these
two measures because it was unknown how long the infant
remained with that caretaker, or whether the infant was
transferred among other caretakers befor returning into
view. This approach has two consequences. First, it
results in a very conservative, somewhat lower, estimate of
mean hourly transfer rate. And second, it reduces the
number of caretaking bouts that are available for analyses
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of mean bout length.
Additionally, the inclusion of bouts in progress at
the beginning or that continued past the end of the
observation period introduces a bias in the direction of
shorter caretaking bouts, because these bouts are
obviously longer than were scored. Unfortunately, there
was no way of knowing how long these bouts had been in
progress when an observation began, or for how long they
continued when an observation ended.
Reliability
Inter-observer reliability sessions were conducted in
the field. Reliability coefficients were determined by
calculating a percent agreement score (# of agreements / #
of agreements + # of disagreements) and exceeded 95% for
the behavioral data on which the four measures derived for
this study are based. Data collected during reliability
sessions are not included in the analyses.
Preliminary Analyses
Infant Sex and Time of Observation
Prior to the examination of roles of various
caretakers with respect to the four dependent measures,
several preliminary analyses were conducted. Specifically,
of the four potential independent variables (group, age,
sex of infant, and time of day of observation) , it was
decided to collapse across infant sex and time of day of
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observation. This decision was made for two reasons.
First, because the number of subjects contributing to this
data set is relatively small, collapsing across these two
variables increased the power of subsequent statistical
procedures. And second, although these two variables were
included in the design of the study and may be examined in
future analyses, they are less central to this study than
are group membership and age of the infant.
The analyses performed on these two measures, as well
as interpretation of results and the appropriateness of
collapsing across these variables were in accordance with
Myers' (1979; personal communication, 1989) guidelines for
collapsing data. A group by sex analysis of variance was
performed using caretaking by the mother as the dependent
variable. This variable was chosen because examination of
the data indicated that the mothers played at least some
part in the caretaking of every infant. Maternal
caretaking was also chosen because of its central relevance
to this study. There was no significant effect of infant
sex on maternal caretaking, nor was there any interaction
of group and infant sex.
A group by time of day of observation (early morning
vs. late afternoon) analysis of variance found no
significant main effect of time of day. There was,
however, an interactive effect of group by time of day
( F ( 1 , 17) = 6 . 34 , p =.022). While Efe infants were cared
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for by their mothers more in the afternoon than in the
morning, the reverse was true among the Lese. Because
observations were evenly distributed in both groups between
morning and afternoon, and because the variance from this
measure would not affect subsequent group by age analyses
(Myers, personal communication, 1989) data from morning and
afternoon observations were collapsed.
Infant Age
Because two of the eight Efe infants were missing
either the two 3 week observations or the two 7 week
observations (see section on missing data in Methods
chapter)
,
a set of analyses examining the differences
between 3 and 7 week data were performed. Analyses of
variance indicated that there were no significant
differences between 3 and 7 weeks for maternal caretaking,
or for any of the other caretaker groupings. The lack of
significant differences on caretaking measures between 3
and 7 week olds may in part be due to the distribution of
observations at these two ages. While there was a 4 week
difference between the 3 and 7 week mean ages (23 days vs.
50 days)
,
there was only about 1 week separating the oldest
3 week olds (32 days) from the youngest 7 week olds (41
days) . Therefore, in all of the following statistical
analyses, data from 3 and 7 week observations are combined.
This results in data for observations at two infant ages:
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younger (data from 3 and 7 week observations combined) and
older (data from 18 week observations)
,
and allows for the
inclusion of the two Efe subjects who were missing data at
either 3 or 7 weeks.
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Table 1
Data available for Each Subject
Observation Period
Subject
Efe
08
13
16
19
20
22
25
34
35
36
Lese
1 2 3 4 5 6 7 8 Sex
x
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
Total Efe observations = 67
F
F
M
M
F
M
F
M
F
M
11 X X X X X X X X F
15 X X X X X X X X F
17 X X X X F
21 X X X X X X X X M
23 X X X X X X X M
24 X X X X X X X X M
27 X X X X X X X X F
28 X X X X X X X X M
32 X X X X M
Total Lese observations = 63
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Table 2
Reasons for Missing Data
Subiect
Missing
observations Reason
08,17 1,2, 3,
4
Subject past age at study onset
32,36 5, 6, 7,
8
Study ended before S reached age
20 1,2 Family away during acceptable age
limits
23 2 Family away during acceptable age
limits
25 3 ,
4
Family away during acceptable age
limits
35 1 Rain-swollen river prevented
access to subject's camp
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Table 3
Intercorrelations Among Dependent Variables
Measure 2 3 4
1. Percent of
intervals hold-
ing infant
.778
p = .000
-.095
p = .350
.264
p = .138
2. Transfer
rate
—
-.568
p = .006
.395
p = .047
3 . Bout
length
—
-.442
p = .029
4 . Number of
caretakers
—
Note. All correlations are based on data for infant
caretaking by individuals other than mother. N = 19 for
all correlations.
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CHAPTER IV
RESULTS
Mothers, Otfeer Caretaker?, && Infant Time Alone
The following data on maternal and non-maternal
caretaking, and on infant time alone, is organized and
presented in several sections, in the first section data
on maternal caretaking are presented, examining differences
on the four measures of caretaking (percent of intervals
infant, transfer rate, length of bouts, and number of
between Efe and Lese mothers and between
younger (3 and 7 week olds) and older (18 week olds)
infants. This section focusses completely on maternal
caretaking, and does not present comparisons of mothers and
other caretakers. In the second section, data on non-
maternal caretaking is presented. Again, between groups and
age effects are examined for non-maternal caretaking, but
no comparisons are made with data on maternal care. In the
third section, a similar format is followed for the
presentation of between groups and age effects on infant
time out of physical contact with a caretaker. Then, after
data for mothers, others, and infant alone have been
presented the fourth section presents comparative analyses
examining the relative roles of mothers and other care-
takers on the four measures of caretaking. In each of
these sections results of statistical analyses, as well as
descriptive data (i.e., group and age means) are presented.
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This organization allows for the complete presentation and
examination of each caretaker category (e.g., mothers,
others) before the presentation of analyses that compare
the contributions of various caretakers. A final section
summarizes the data and significant findings presented.
Caretaking data for mothers, others, and infant alone for
each of the four dependent variables are displayed in
Figures 1-4.
Maternal Caretaking
Percent of Intervals with Infant . Efe mothers held
their infants in 50.8% of all intervals and Lese mothers
held their infants in 58.6% of all intervals (see Tables 4
and 5 for sample size, standard deviations and Anova
results of data presented in this section) . This
difference was not statistically significant. There was a
trend suggesting that mothers in both groups held younger
infants more than they held older infants (F (1, 13) =
3.68; p = .07). Efe mothers held younger infants in 56.7%
and older infants in 45.7% of all intervals, while Lese
mothers decreased from 61.7% to 55.5%.
Rate of Infant Transfer . There were no statistically
significant differences between groups or across ages on
rate of infant transfer to mothers. Efe infants were passed
to their mothers at an average rate of 2.3 times per hour,
and Lese infants were passed to their mothers 1.9 times per
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younger and
hour on average. Efe mothers received both
older infants an average of 2.3 times per hour, while Lese
mothers received younger infants 1.8 and older infants 2.0
times per hour.
Length of Caretaking Bouts
. The average length of
caretaking bouts was 14.8 intervals for Efe mothers and
20.9 intervals for Lese mothers. This difference was not
significant. There was a significant effect of infant age
on length of maternal caretaking bouts (F(l, 12) = 5.83,p =
.033). Efe mothers' bouts decreased from 18.8 intervals
with younger infants to 11.5 intervals with older infants,
and Lese mothers' bouts decreased from 22.0 to 20.0
intervals.
Number oL Caretakers . Because there is only one
"mother" for each infant, this measure takes a somewhat
different form in the examination of maternal caretaking.
Rather than reporting the "number of mothers" observed
caretaking each infant or in each group, the following data
on caretaking by Efe and Lese mothers is presented.
Efe mothers were present as caretakers of their
infants in 96% (64 of 67) of all observations. The three
observations in which an infant's mother was not observed
holding her infant were distributed between two infants.
One infant was not observed with her mother during one
observation at age 7 weeks, and the other infant was not
observed with his mother in 2 of 4 observations at 18
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weeks. in both cases the mothers were in the camp, and in
the latter case, camp members reported that the mother was
not feeling well. The other 8 Efe infants were observed
with their mothers for at least part of every observation.
Similarly, Lese mothers were present as caretakers in
98% (62 of 63) of all observations. The one observation in
which a mother was not observed holding her infant was of
an 18 week old female infant. No reason was found, but
interestingly, this infant was with her mother for 88% of
the intervals in an observation the preceding day.
Caretakina bv Others
Percent of Intervals with Infant . Infants in both
groups spent a large proportion of time with caretakers
other than their mothers. There was no significant
difference between Efe and Lese on the proportion of
intervals with these other caretakers. Efe infants were
with non-maternal caretakers in 55.3% of all intervals, and
Lese infants were with these caretakers in 38.6% of all
intervals. There was an increase in time with other
caretakers as infants got older, which approached, but did
not reach significance (F (1, 13) = 3.4; p = .08). The
percent of intervals infants were with caretakers other
than their mothers increased from 48.1% to 61.5% among the
Efe, and from 35.6% to 41.5% among the Lese.
Rate of Infant Transfer . Efe infants were passed to
caretakers other than their mothers at an average rate of
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4.9 times per hour. The average rate at which Lese infants
were passed to other caretakers, 2.8 times per hour, was
significantly lower than the Efe rate (£ (l, 13 ) = 5.53, g
.035). The effect of infant age on rate of passing to
other caretakers was also significant (£ (l, 13 ) = 11.67, p
=
.005). Older infants were passed at a higher rate than
younger infants for both the Efe (5.5 vs 4.1 times per
hour) and the Lese (3.5 vs 2.2 times per hour).
Length of Caretakinq Bouts . There was no significant
difference between Efe and Lese on the average length of
bouts by non-maternal caretakers. The average length of
caretaking bouts by these caretakers was 7.6 intervals for
the Efe and 10.1 intervals for the Lese. The change in
bout length with infant age was not statistically
significant, but the average length decreased with infant
age in both groups. Younger Efe infants' bouts with other
caretakers averaged 8.5 intervals, while older infants'
bouts averaged 7.0 intervals. Similarly, Lese infants'
bouts decreased from 11.9 intervals for younger infants to
8.3 intervals for older infants.
Number of Caretakers . Efe infants were held by an
average of 3.6 non-maternal caretakers per observation.
Lese infants were with 2.7 of these caretakers per
observation, significantly fewer than Efe infants (F (1,
13) = 4.69, p = .049). There was also a significant effect
of infant age on number of non-maternal caretakers (F (1,
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13) 14.87, p .002). The average number of these
caretakers among the Efe increased with infant age from 2.7
to 4.4 per observation, and decreased slightly among the
Lese from 2.9 to 2.6 per observation. This interaction was
not significant.
Infant Alone
^ycent Interval;? q£ Infant Alone . There was no
difference between the percent of intervals Efe and Lese
infants were alone. Infants in both groups were seldom out
of physical contact with a caretaker. Efe infants were
alone in only 2.6% of all intervals, and Lese infants were
alone in only 8.3% of all intervals. The effect of infant
age on time alone was not significant. In both groups,
however, the percent of intervals infants were alone
increased with infant age, from 1.4% to 3.5% for the Efe
and from 7.0% to 9.6% for the Lese.
Number of Bouts of Infant Alone . There were no
significant effects of group membership or age on infants'
bouts alone. Efe infants were only observed out of physical
contact with a caretaker an average of 0.27 times per hour.
The rate of bouts for Lese infants was 0.30 times per hour.
These low rates of infants' bouts alone were consistent
across ages. Younger Efe and Lese infants were alone at an
average rate of 0.25 and 0.28 times per hour respectively,
while older infants were alone 0.28 and 0.31 times per hour
respectively.
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Other data further illustrate the extent to which
these infants were seldom out of physical contact. Efe
infants were never observed alone in 59 of the 67 total
observations. Six Efe infants were at no time observed
alone. The other 4 infants were observed out of physical
contact with a caretaker in from 1 to 3 observations for a
total of 8 bouts. Lese infants were never observed alone in
50 of the 63 total observations. Three infants were never
out of physical contact with a caretaker. The other 6
infants were observed alone in from 1 to 4 observations,
for a total of 13 bouts.
Length of Bouts of Infant Alone . The average duration
of the 8 bouts of Efe infants out of physical contact was
7.9 intervals. The 3 bouts that occurred during
observations of younger infants averaged 6.3 intervals,
while the 5 bouts alone for older infants averaged 8.8
intervals.
The Lese infants' 13 bouts out of physical contact had
an average duration of 18.2 intervals. The 6 bouts during
observations of younger infants averaged 15.7 intervals in
duration, and the 7 bouts for older infants averaged 20.4
intervals. The small number of infants' bouts alone
precluded any statistical comparisons.
Comparisons: Mothers and Other Caretakers
The data on infant alone are excluded from the
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following comparative analyses. Based on the extremely low
incidence of infants out of physical contact with
caretakers, comparisons of infant time alone with either
maternal or non-maternal caretaking data would certainly
produce significant differences on all measures. However,
the inclusion of these data in the comparative analyses
would only could serve to cloud the interpretation of any
significant main effects.
Percent of Intervals with Infant . No inferential
statistics were performed on this measure due to the nature
of data: except for the brief time alone, infants are
either with mothers, or with other caretakers, and the sum
of the percentages for these two caretaker groupings thus
approximates 1.00 in almost all cases.
Rate of Infant Transfer . There was a significant
difference between the transfer rate to mothers and to
others (F (1, 13) = 19.92); p = .001). Infants were passed
to other caretakers at a higher rate than they were passed
to mothers.
Analyses of variance designed to compare caretaking
data of mothers and others also allowed for more powerful
analyses of Efe-Lese group differences. When data for
mother and others were collapsed, there was a significant
between groups effect on infant transfer rate (F (1, 13) =
5.61); p = .034). Efe infants were transferred at a higher
hourly rate than Lese infants.
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With data for mothers and others collapsed, there was
also a significant effect of infant age on rate of infant
transfer (F (l f 13) = 8.50); p = .012). In both groups
older infants were passed at a higher rate than were
younger infants.
Consistent with the finding that there was an effect
of infant age on rate of transfer to other caretakers (p=
.005) but not to mothers, there was a significant age by
caretaker interaction (F (1, 13) = 11.19); p = .005).
Older infants were passed at a higher rate than younger
infants to other caretakers, but not to mothers.
Length of Caretakinq Bouts
.
There was a significant
difference between mothers and other caretakers on mean
bout length. Infants' bouts with their mothers were longer
than bouts with other caretakers (F (1, 11) = 11.30); p =
.006). There were no group differences when mother and
other caretakers were examined separately. When the data
for the two categories were pooled, however, there was an
effect of group on mean duration of bouts (F (1, 11) =
4.95); p = .048). Efe infants' overall bout length -
with mothers and other caretakers - were shorter than were
Lese infants' bouts. This is consistent with the higher
transfer rate for Efe infants reported above. Examination
of mothers' and other caretakers' pooled data also revealed
an effect of infant age. Younger infants' bouts were
longer than those of older infants (F (1, 11) = 12.06); p
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=
. 005 ) .
Number of Caretakers. There were no comparative
statistics performed on data for the "number of caretakers"
measure due to the skewed distribution of maternal data
(i.e., number of mothers = 1 in 97% of all observations).
Results Summary; Caretakinq by Mothers and Others
No differences were found between the Efe and Lese on
any of the measures of caretaking by mothers. There was
one significant finding between younger and older infants
regarding caretaking by mothers. Maternal caretaking bouts
of older infants were shorter than bouts of younger
infants.
There were differences between the Efe and Lese on
dimensions of non-maternal caretaking. Efe infants were
passed to other caretakers at a higher rate, and
experienced an overall greater number of other caretakers
than Lese infants. Efe infants were transferred more
often overall, and were cared for by a greater number of
non-maternal caretakers than were Lese infants. There were
also significant effects of infant age on these two
measures. Older infants were transferred to others more
often than younger infants, and were cared for by a greater
number of non-maternal caretakers than younger infants.
There were no differences between the Efe and Lese, or
related to infant age on any of the measures of infant out
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of physical contact with a caretaker. Efe and Lese infants
were seldom observed alone. Even when asleep these infants
were typically lying in contact with someone, or draped
across the lap of mother or another caretaker.
When measures of caretaking by mothers and others in
both groups were compared, several differences were found.
Infants were transferred to other caretakers at a higher
rate than they were passed to their mothers. However, when
infants were passed to their mothers, the average duration
of caretaking bouts was longer than when they were passed
to other caretakers. These findings were consistent in
both groups, as there were no group by mother-other
interactions.
When data for all caretakers (mothers and others) were
pooled, several additional differences between the
caretaking regimes of Efe and Lese infants emerged. There
were overall differences in transfer rate, bout length, and
number of caretakers. Efe infants were transferred more
often, among a greater number of caretakers, who held them
for shorter bouts than Lese infants. These differences
were most likely related to the the higher transfer rate
to, and greater number of, non-maternal caretakers among
the Efe. The finding of shorter caretaking bouts and
higher transfer rate among the Efe can be understood given
the negative correlation between these two measures. There
was also an effect of infant age on transfer rate and bout
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were pooled. Older
length when data for mothers and others
infants were transferred overall at a higher rate, and
experienced shorter bouts than younger infants.
One finding on caretaking by mothers and others that
was not subjected to statistical analysis, but clearly
stands out, is the amount of time infants in both groups
spent away from their mothers. Efe infants were away from
their mothers and in physical contact with non-maternal
caretakers more than half of the time, and Lese infants
were cared for by others almost 40 % of the time.
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—
thln
—
teqory AnaJ-yses of Variance Significance Levels
for Mothers
,
Other gargtakgrs
.
and Infant Alone
Mothers Others Infant Alone
% of Intervals
Group - (.095) -
Age (.07) ( .088) -
Group X Age - -
-
Transfer Rate
Group -
.035 -
Age -
.005 -
Group X Age - - -
Bout Length
Group - - NA
Age .033 - NA
Group X Age - - NA
Number Of
Caretakers
Group NA .049 NA
Age NA .002 NA
Group X Age NA (.099) NA
Note . Please see text for reasons ANOVA results were
not applicable for certain categories.
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Characteristics of Infants ' Caretakers
One aspect of the findings on maternal and non-
maternal caretaking that warrants further exploration is a
description of these non-maternal caretakers. As reported
in the previous section, Efe infants were with caretakers
other than their mothers aproximately 55% of the time, and
Lese infants over 39% of the time. Given the significant
contribution of these non-maternal caretakers, data were
examined to better understand who they are, their social
and biological relationships with the infant, and some of
the other characteristics they share as caretakers of these
infants.
The first set of data and analyses to be presented
examines the kinship, or familial relationship of the
caretaker to the infant. Then, the gender and age class of
these caretakers is examined. Included among this section
in a presentation of caretaking by adult males, are data on
the caretaking contribution of Efe and Lese fathers. And
finally, based on speculations by Hewlett (1987, 1989) the
reproductive status of the women caretaking these infants
is examined. These caretaker categories are discussed in
greater detail at the beginning of each of the following
sections
.
Caretakers 1 Relationship to the Infant
The caretakers' relationship to the infant was
categorized for examination in several ways. The
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caretaker's relationship to an infant was determined using
demographic data collected as part of the Ituri Project
data base, and in some cases supplemented by information
gathered by the author during the course of the research
project.
The caretaking contributions of immediate, extended
and non-family members were examined. The caretakers that
were included in the category of immediate family, were
those whose "kinship" relationship to the infant was equal
to 50% (i.e., mother, father, sisters, brothers). The
caretakers that were included in the extended family
category were those with a kinship of 25% with the infant
(i.e., aunts, uncles and grandparents). Also included in
the extended family category despite kinship relationships
to the infant not equal to 25%, were the one maternal
great-grandmother, one relative by marriage, and three co-
wives who participated in caretaking.
Two other categories based on caretakers' relatedness
to the infant were examined. The first category included
caretakers who were group members, but whose exact
relationship to the infant was unknown. This category is
referred to as "clan members" because most, though not all,
of the individuals in this group shared clan affiliation
with the infant's father (and therefore with the infant) or
with the infant's mother. The second category included
individuals whose demographic information indicated that
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they had no familial relationship with the infant.
The findings on caretaking by individuals of varying
kinship status are organized and presented in the same way
that data on mothers, others and infant time alone were
presented. In each of the first four sections, group and
age differences on each of the four caretaking measures are
presented for each caretaker category (e.g., immediate
family, extended family, etc.). In the fifth section, a
comparison of the caretaking contributions of members of
the four kinship categories is presented. Data on
caretaking by members of different kinship categories are
are displayed in Figures 5-8.
Immediate Family Members
Percent of Intervals with Infant . There were no
significant effects of group membership or infant age on
intervals with immediate family members. Efe infants were
with immediate family members in 66.2% of all intervals,
and Lese infants were with immediate family members in
77.2% of all intervals (see Tables 6 and 7 for sample size,
standard deviations and Anova results of data presented in
this section) . Younger infants in both groups were with
immediate family members more than were older infants,
68.6% vs 64.2% for the Efe and 79.3% vs 75.1% for the Lese,
but as noted, this difference was not significant.
Rate of Infant Transfer . There were no statistically
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significant effects of group or infant age on rate of
infant transfer to immediate family members. Efe infants
were passed to family members at an average rate of 3.8
times per hour, and Lese infants at an average rate of 3.1
times per hour. Among the Efe, younger infants were passed
to family members 3.5 times per hour, and older infants 4.1
times per hour. Among the Lese, younger infants were
passed to family members 2.9 times per hour, and older
infants 3.4 times per hour.
Length of Caretakinq Bouts . The average duration of
Efe infants' bouts with immediate family members was 12.9
intervals. Lese infants' mean bout length with immediate
family members was longer than Efe infants, 18.0 intervals.
The difference between the two groups was not significant.
In both groups there was a trend suggesting that bout
length decreased as infants got older (F (1, 13) = 4.46; p
=
.055). Younger Efe infants' mean bout length with
immediate family members was 16.7- intervals, while the mean
bout length for older intervals was 9.5 intervals. Lese
infants' mean bout length was 19.2 intervals for younger
infants and 16.8 intervals for older infants.
Number of Caretakers . There were no significant
differences between Efe and Lese, or between younger and
older infants on the number of immediate family members
observed caretaking infants. Efe and Lese infants were
both cared for by an average of 1.8 family members. The
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number of immediate family caretakers was 1.6 for younger
infants and 2.0 for older infants among the Efe, and was
1.8 family members per observation at both ages among the
Lese.
Extended Family
Percent of Intervals with Infant . Extended family
members seldom held infants in either group. There were no
significant differences between the Efe and the Lese on
this measure. Efe infants were held by extended family
members in only 5.6% of all intervals, and Lese infants
held by these relatives in only 2.6% of all intervals. The
percentage increased as Efe infants got older, from 4.3%
during observations of younger infants to 6.7% during
observations of older infants. This trend was reversed
among the Lese, with younger infants held by extended
family members in 4.0% of all intervals and older infants
in only 1.3% of all intervals. There were no significant
effects of infant age or interactions of group membership
and infant age on time with extended family members.
Rate of Infant Transfer . There were no significant
effects of group membership or infant age on transfer rate
to extended family members. Efe infants were passed to
extended family members at a mean rate of 0.46 times per
hour, and Lese infants were passed to these relatives at a
mean rate of only 0.19 times per hour. Efe younger and
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older infants were transferred to extended family members
0.45 and 0.46 times per hour respectively, and Lese younger
and older infants 0.23 and 0.14 times per hour
respectively.
Lenqth of Caretafrjng Bouts. There were no significant
^ifferences between Efe and Lese, or between younger and
older infants' bout lengths with extended family members.
Efe infants' bouts averaged 6.3 intervals in duration, and
Lese infants' bouts averaged 8.6 intervals. Efe infants'
bouts with these relatives increased slightly with infant
age, from 5.7 to 6.7 intervals, and Lese infants' bout
length decreased from 10.8 intervals for younger infants to
4.8 intervals for older infants. This interaction was not
significant. However, for both the Efe and Lese, the
number of extended family caretakers (see below)
,
and the
rate of transfer to these caretakers were so low, that the
average bout lengths reported here are based on a very
small total number of bouts: 19 for the Efe, and only 8 for
the Lese (see Table 6) . Thus, some of the means reported
are based on samples of only a few bouts (e.g., older Lese
infants were only observed with extended family members for
a total of 3 bouts)
.
Number of Caretakers . The difference between the
number of Efe and Lese extended family members observed
caretaking was not significant. Efe infants were cared for
by an average of only 0.39 extended family members per
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observation. Lese infants were cared for by even fewer of
these family members, an average of only 0.16 per
observation. There was no effect of infant age on this
measure. Both younger and older Efe infants were cared for
by an average of 0.39 extended family members per
observation. Younger Lese infants were cared for by an
average of 0.19 extended family members, and older infants
0.13 of these caretakers per observation.
Caretakers of the Same Clan Affiliation or of Unknown
Relationship to the Infant
Percent of Intervals with Infant . Individuals whose
exact relationship to or kinship with the infant was
unknown other than clan affiliation ("clan members") were
often in contact with both Efe and Lese infants. There was
no statistically significant difference between Efe and
Lese infants' time with these caretakers. Efe infants
were held by these individuals in 23.9% of all intervals,
and Lese infants in 10.9% of all intervals. There was a
trend suggesting that older infants were held by these
caretakers more than younger infants, but this was not
significant (F (1, 13) = 3.84; p = .072). Younger Efe
infants were held by these caretakers in 23.1% of all
intervals and older infants in 24.7% of all intervals.
Among the Lese, the percentage increased from 7.9% to 13.7%
as infants got older.
Rate of Infant Transfer . Efe and Lese infants were
85
passed to clan members at an average rate of 2.2 and 1.0
times per hour, respectively. This difference between the
Efe and Lese was not significant. There was a significant
effect of infant age on transfer rate (F (1, 13) = 10.77;
E = .006). Older infants were passed to these caretakers
at a higher rate than were younger infants in both groups.
Among the Efe the rate increased from 1.8 to 2.5 times per
hour on average, and among the Lese the rate increased from
0.6 to 1.4 times per hour on average.
Length of Caretaking Bouts. There were no significant
differences between Efe and Lese, or between younger and
older infants' mean bout length with clan members. The
mean length of caretaking bouts by clan members was 6.6
intervals for the Efe and 7.5 intervals for the Lese.
Among the Efe bout length decreased from 8.4 to 5.7
intervals, and similarly among the Lese bout length
decreased from 8.3 to 6.9 intervals.
Number of Caretakers . There was no significant
between groups effect on number of clan caretakers,
although Efe infants were cared for by more of these
caretakers than were Lese infants, 1.8 vs 0.8 per
observation. There was a significant effect of infant age.
Older infants in both groups were cared for by more of
these individuals than were younger infants (F (1, 13) =
14.38; p = .002). Among the Efe the mean number of these
caretakers nearly doubled, from 1.2 to 2.3 per hour, and
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among the Lese a similar increase of from 0.6 to l.i per
hour was found.
Unrelated Caretakers
£^cent of Intervals With Infant . There was no
significant difference between the percent of intervals Efe
and Lese infants were held by unrelated caretakers, even
though Efe infants were with these caretakers almost twice
as much, on average, as Lese infants. Efe infants were held
by unrelated individuals in 10.3% of all intervals. Lese
infants were held by these caretakers in 5.6% of all
intervals. There was no significant effect of infant age.
Younger Efe infants were held by these caretakers in 8.9%,
and older infants in 11.6% of all intervals. Among the
Lese, younger infants were held in 4.3%, and older infants
in 6.9% of all intervals.
Rate of Infant Transfer . The rate at which infants
were passed to unrelated individuals was low in both
groups, and did not differ significantly. Efe infants were
passed to these caretakers at a mean rate of 0.72 times per
hour, and Lese infants at a mean rate of 0.39 times per
hour. There was an effect of infant age on transfer rate
to unrelated individuals (F (1, 13) = 5.71; p = .033).
Older infants were passed to these caretakers at a higher
rate than younger infants. Among the Efe, the rate
increased from 0.64 to 0.79 times per hour, and the Lese
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rate increased from 0.22 to 0.56 times per hour.
length of Caretakinq Bouts
. There were no significant
differences between the Efe and Lese, or of infant age on
the length of caretaking bouts by unrelated individuals.
The average duration of Efe infants' bouts with unrelated
individuals was 9.2 intervals, and Lese infants' bouts
averaged 8.3 intervals. Efe infants' bouts with these
caretakers averaged 9.4 intervals for younger infants and
9.1 intervals for older infants. Lese infants' mean bout
length decreased from 11.8 intervals for younger infants to
7.1 intervals for older infants.
Number of Caretakers . The number of unrelated
individuals caretaking infants did not differ significantly
between the Efe and Lese. Efe infants were cared for by an
average of 0.55 unrelated individuals per observation, and
Lese infants were cared for by an average of 0.38 unrelated
individuals per observation. The mean number of unrelated
caretakers per observation did vary significantly with
infant age (F (1, 13) = 6.68; p = .023). Older infants in
both groups were cared for by more unrelated individuals
than were younger infants. Among the Efe, the mean number
of these caretakers increased from 0.45 to 0.64 per
observation, and among the Lese the mean increased from
0.23 to 0.53 per observation.
Comparisons of Kinship Categories
In this section data from each of the four kinship-
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relationship categories are compared for each of the
caretaking measures. The first step in comparing these
data was a repeated measures analysis of variance examining
the main effect of caretaker category (i.e., immediate
family, extended family, clan members, unrelated
caretakers)
. If significant main effects were found, then
post hoc comparisons were performed contrasting the four
kinship categories.
Because this process entailed a large number of post
hoc contrasts, the following "Bonferoni" approach to
controlling the family-wise error rate was used. Within
the set of contrasts for each of the caretaking measures
(e.g., immediate vs extended, immediate vs clan, etc.), the
significance level found for each individual contrast was
multiplied by the number of contrasts performed for that
measure (Myers, personal communication) . In examining the
data from the four kinship categories, a total of 6
separate contrasts were made for each caretaking measure.
Therefore, the significance level found when comparing any
two of the caretaker categories was multiplied by 6.
Because this is an extremely conservative approach, the
acceptable family-wise error rate used was set at 10%
(.10), rather than the standard 5% (.05) cutoff (Myers,
1979, p310 ; Scheffe', 1959). Significance levels which
meet this criterion after being multiplied by the number of
contrasts are reported.
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Additionally, because of the small sample size and the
already large number of post hoc comparisons, analyses
examining the differences among caretaker categories were
first performed with data from the Efe and Lese pooled.
However, in any contrasts where a group by caretaker
category interaction was found, data from each group were
analysed separately in subsequent contrasts.
Percent of Intervals with Infant . Because the
distribution of these data did not conform to assumptions
of homogeneity of variance, A Huynh-Feldt Epsilon of 0.65
was used to adjust the degrees of freedom for univariate
tests of significance. This reduced the degrees of freedom
available for this analysis from 3 and 35 to 2 and 25.
Nonetheless, there was a significant main effect of kinship
category on the percent of intervals infants were with
caretakers in the four different kinship categories (F (2,
25) = 4 6 . 2 5 ;e < .001)
.
Post hoc contrasts revealed that this significant main
effect was due to differences between immediate family
members and each of the other three kinship categories.
Infants were with immediate family members in a
significantly higher percent of intervals than they were
with extended family members (F (1, 13) = 107.70; corrected
E < .001), other clan members (F (1, 13) = 34.27;
corrected e < .001), or unrelated caretakers (F (1, 13) =
59.64; corrected e < .001).
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Rate of Infant Transfer. There was a significant main
effect of kinship category on the rate at which infants
were transferred to caretakers (£ (2, 32) = 23.46; p <
.001) Again, A Huynh-Feldt Epsilion of 0.82 was used,
reducing the degrees of freedom from 3 and 39 to 2 and 32.
Subsequent contrasts revealed that infants were passed to
immediate family members at a higher rate than to extended
family members (£ (1, 13) = 67.78; corrected p < .001),
clan members (F (1, 13) = 10.58; corrected p = .036), or
unrelated caretakers (F (1, 13) = 55.40; corrected p <
.001). There was also a significant difference in infant
transfer rate between clan members and unrelated
caretakers. Infants were transferred to clan members at a
higher rate than to unrelated individuals (F (1, 13) =
8.02; corrected p = .084).
Length of Caretakina Bouts . The small number of bouts
observed for many of the kinship categories resulted in too
few degrees of freedom for statistical comparisons of these
data.
Number of Caretakers . There was a significant main
effect of kinship category on the number of caretakers
observed per observation (F (2, 28) = 13.26; p < .001) A
Huynh-Feldt Epsilon of 0.73 was used to adjust the degrees
of freedom from 3 and 39 to 2 and 28. Contrasts revealed
that there were more immediate family members and clan
members than individuals in the other two categories
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observed caretaking. There were more immediate family
members per observation than extended family members (F (1,
13) = 60.51; corrected p < .001), or unrelated individuals
(F (1, 13) = 28.67; corrected p < .001). There were also
more clan members observed caretaking than extended family
members (F (1, 13) = 9.52; corrected p = .054), or
unrelated individuals (F (1, 13) = 9.45; corrected p =
.054). There was no significant difference between the
number of immediate family members and clan members
observed caretaking per observation.
There were no significant interactions of group
membership and kinship category in any of the contrasts for
the measures reported above. Therefore, data on Efe and
Lese caretaker kinship categories were not separated for
further analyses.
Results Summary: Relationship of Caretaker to Infant
There were no differences between the Efe and the Lese
on any of the measures of caretaking, for any of the four
kinship catregories examined. There were however, two
findings related to infant age with caretakers who were
either unrelated, or whose relationship to the infant was
unknown other than clan affiliation. Older infants were
transferred to caretakers in these two categories at a
higher rate, and were cared for by a greater number of
these caretakers than were younger infants. There was no
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decrease with infant age in transfer rate to immediate or
extended family caretakers. Therefore, the increase in
transfer rate to unrelated or clan caretakers seems to be
related to the overall increase in transfer rate as infants
got older.
Because no group differences were found for any of the
kinship categories, Efe and Lese data were pooled for
comparisons of the these categories. There were several
significant findings indicating that immediate family mem-
bers were more responsible for infant care than were less
related individuals. Infants were with immediate family
members in a higher proportion of intervals than with
caretakers in any of the other kinship categories, and were
transferred to immediate family members at a higher rate
than to other caretakers. Infants were also transferred to
clan members at a higher rate than to unrelated caretakers.
There were also differences among kinship categories in the
number of individuals observed caretaking. There were a
greater number of immediate family members and clan members
than either extended family or unrelated caretakers. There
were no differences between the number of immediate family
and the number of clan member caretakers. In all of these
analyses, there were no group by kinship category inter
actions, further demonstrating the lack of differences
between the Efe and Lese on caretaking by individuals of
various relationships to the infant.
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Table 7
" lthln £3tecfory Analyses of Variance Significance Levels
for Caretakers
' Relationship to Infant
Immediate
Family
Extended
Family
No Rela-
tion ship
Unknown/
Clan
% of Intervals
Group - -
-
—
Age - -
- (.072)
Group X Age - - -
-
Transfer Rate
Group - - - -
Age - -
. 033
. 006
Group X Age - - - -
Bout Lenath
Group -
Age
Group X Age
(.055) NA NA NA
Number Of
Caretakers
Group - - - -
Age - - . 023 .002
Group X Age - - - -
Note . NA = These analyses were not performed because too
few bouts were observed for these caretakers.
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Caretaking as a Function of Age and Gender of CaretakP^
In this section, caretaking data for six age-gender
categories (adult women, adolescent girls, young girls,
adult men, adolescent boys, and young boys) are presented.
The organization is similar to that employed in previous
sections. First, data for each of the age-gender
categories is presented separately, with the focus a
descriptive and statistical comparison of caretaking
measures for Efe and Lese, at younger and older observation
periods, within each age-gender category. The next section
focusses on comparisons of the age-gender categories
between groups and across ages. The data discussed in this
section are presented in Tables 8 and 9, and displayed in
Figures 9-12.
Adult Women
The caretakers included in this section are all adult
women, aged 17 years or older, who held the infant during
observations. Women whose exact ages were unknown, but who
were judged to be at least in their late teens were
included in this category. Mothers were not included.
Percent of Intervals with Infant . There was a trend
suggesting that Efe infants were held by adult women more
than Lese infants were, but this was not significant (F (1,
13) = 4.26; p = .06). Efe infants were held by adult women
in 26.9%, and Lese infants in 12.3% of all intervals.
There was no effect of infant age on time held by adult
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women. Younger Efe infants were held by these caretakers
m 26.9% and older infants in 26.8% of all intervals.
Younger Lese infants were held by adult women in 14.9%, and
older infants in 9.7% of all intervals.
Rate of Infant Transfer. The difference between the
mean transfer rates to adult women of 1.88 times per hour
for Efe infants and 0.81 times per hour for Lese infants
approached, but did not reach significance (F (1, 13 ) =
4.27; p = .059). There was no effect of infant age on
transfer rate to adult women. Younger Efe infants were
passed to adult women 1.71 times per hour, and older Efe
infants 2.03 times per hour. Among the Lese, younger
infants were transferred 0.86, and older infants 0.76 times
per hour. The interaction of age and group membership on
infant transfer rate to adult women was not significant.
Length of Caretakina Bouts . There were no significant
between groups or age effects on length of bouts with adult
women. The mean duration of caretaking bouts was 8.6
intervals for the Efe and 9.3 intervals for the Lese. Mean
bout length also decreased slightly in both groups as
infants got older, from 9.5 to 8.1 intervals among the Efe,
and from 11.4 to 7.2 intervals among the Lese.
Number of Caretakers . There were no statistically
significant differences between Efe and Lese, or between
younger and older infants, on the number of adult women
observed caretaking. Efe infants were cared for by an
106
average of 1.52 adult women per observation, while the mean
among the Lese was 0.79 adult women per observation. Among
the Efe, the number of adult women caretakers was 1.23 for
younger infants and 1.78 for older infants. Among the Lese
the number of adult women caretakers per observation was
0.84 for younger infants and 0.75 for older infants. There
was no interaction of infant age and group membership on
the number of adult women caretakers per observation.
Adolescent Girls
Efe and Lese infants received very little caretaking
from adolescent girls aged 12 to 16. Analyses revealed
that not only was the overall amount of caretaking low, but
there were no significant differences between Efe and Lese,
or between younger and older infants, on any of the
measures of caretaking by adolescent girls. For this
reason, descriptive data on caretaking by adolescent girls
are presented below without further reference to results of
statistical analyses.
Percent of Intervals with Infant . Efe infants were
only with these caretakers in 4.6% of all intervals, and
Lese infants in only 2.6% of all intervals. Among the Efe,
younger infants were with these caretakers in 3.4% and
older infants in 5.6% of all intervals, and among the Lese
younger infants were with adolescent girls in 2.5%, and
older infants in 2.7% of all intervals.
107
Rate of Infant Transfer. Efe infants were passed to
adolescent girls at a mean rate of 0.46 times per hour, and
Lese infants were passed to them at a mean rate of 0.20
times per hour. Though not significant, in both groups the
rate increased slightly with infant age, from 0.44 to 0.47
among the Efe, and from 0.15 to 0.26 among the Lese.
Length of Caretaking Bouts
. The mean duration of
adolescent girls' caretaking bouts was 4.8 intervals for
Efe, and 8.0 for Lese infants. Efe infants' bouts with
these caretakers averaged 4.8 intervals at both ages, while
Lese infants' bout length was 12.4 intervals for younger
infants and 4.7 intervals for older infants. However,
because infants were passed to these caretakers at such a
low rate, these means are based on very few bouts: a total
of 15 for the Efe and only 7 for the Lese (see Table 8)
.
Number of Caretakers . Very few adolescent girls
participated in the care of these infants. Efe infants
were cared for by a mean of only 0.24 adolescent girls per
observation, and Lese infants by an average of only 0.11
per observation. The means remained fairly constant in
both groups for younger and older infants, 0.26 and 0.22
respectively among the Efe, and 0.10 and 0.13 respectively
among the Lese.
Young Girls
Percent of Intervals with Infant . Girls aged 3 to 11
held Efe infants in 13.0% of all intervals, and Lese
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infants in 7.0% of all intervals. This difference was not
statistically significant. Similarly, there was a large,
but not significant, difference between younger and older
infants' time with young girls. in both groups these
caretakers held older infants more than younger infants.
Among the Efe the increase was from 7.9% to 17.4%, and
among the Lese from 4.9% to 9.0%.
Rate of Infant Transfer . The difference between Efe
and Lese infants' transfer rate to young girls approached
significance (F (1, 13) = 4.43; p = .055). Efe infants
were passed to young girls at a mean rate of 1.20 times per
hour, higher than the Lese rate of 0.62 times per hour.
There was an effect of infant age on transfer rate to young
girls (F (1 ,13) = 5.33; p = .038). Older infants were
passed to young girls at a higher rate than were younger
infants. Among the Efe the rate increased from 0.69 times
per hour for younger infants to 1.64 for older infants, and
among the Lese the increase was from 0.41 to 0.83 times per
hour on average.
Length of Caretaking Bouts . There were no significant
effects of group membership or infant age on infants'
length of caretaking bouts with young girls, although in
both groups the bout length decreased slightly as infants
got older. Young girls' caretaking bouts averaged 6.2
intervals with Efe infants, and 7.9 intervals with Lese
infants. Among the Efe bout length decreased from an
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average of 6.5 intervals for younger infants, to an average
of 6.1 intervals for older infants. Among the Lese bout
length decreased from 8.4 for younger infants to 7.5
intervals for older infants.
Number of Caretakers
. The mean number of young girls
caretaking infants per observation was significantly higher
among the Efe, 0.87, than among the Lese, 0.41 (F (1, 13) =
5.06; p = .043). There was also a significant effect of
infant age on the mean number of young girls caretaking
infants, with older infants cared for by a greater number
of these caretakers than younger infants (F (1, 13) = 6.24;
p = .027). For younger Efe infants the average number of
young girl caretakers was 0.48 per observation, while for
older Efe infants this average increased to 1.19 per
observation. Among the Lese, the average number of young
girls increased with infant age from 0.29 to 0.53 per
observation. The increase was more pronounced among the
Efe, but the interaction of group and infant age did not
reach significance (F (1, 13) = 3.54; p = .082).
Adult Men
The caretakers included in this section are all adult
men, 17 years or older, who held the infant during
observations. Men whose exact ages were unknown, but who
were judged to be at least in their late teens were
included in this category. Fathers are included as adult
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men, and their data are also presented separately within
the discussion of each caretaking measure.
Percent of Intervals with Infant
. There were no
significant differences between Efe and Lese, or between
younger and older infants' time held by adult men. Efe
infants were held by men in 7.2% of all intervals, and Lese
infants were held by men in 7.3% of all intervals. Among
the Efe, younger infants were held by men in 7.0% and older
infant in 7.3% of all intervals. Younger Lese infants were
held by adult men in 5.4%, and older infants in 9.1% of all
intervals.
A large proportion of the caretaking by adult men was
performed by infants' fathers. The differences in
intervals with fathers between Efe and Lese, and between
younger and older infants were not significant. Efe
infants were held by their fathers in 4.7%, and Lese
infants in 6.7% of all intervals. Expressed as a
percentage of the total time with adult men, fathers held
Efe infants in 65% of the intervals that they were held by
adult men, and Lese fathers held their infants in 92% of
the intervals they were held by adult men. While the
percent of intervals Efe infants spent with their fathers
remained at 4.7% at younger and older observations, Lese
infants' time with their fathers was 5.4% of all interval
for younger infants and 8.0% of all intervals for older
infants
.
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Rate of Infant Transfer
. There were no statistically
significant effects of group membership, infant age, or of
group and infant age interactions on transfer rate to adult
men. Efe infants were passed to adult men at a mean rate
of 0.92 times per hour, and Lese infants were passed to men
at a mean rate of 0.57 times per hour. The mean transfer
rate among the Efe, was 1.04 times per hour for younger
infants and 0.82 time per hour for older infants. There
was a similar increase with infant age among the Lese, from
0.38 to 0.74 times per hour.
Fathers accounted for much of the data on adult men.
Of the 0.92 times per hour Efe infants were passed to these
caretakers, an average of 0.60 (or 65%) of these transfers
were to the father. Among the Lese, infants were passed to
their fathers at a mean rate of 0.48 times per hour, or 84%
of the total passes to adult men.
Length of Caretakinq Bouts . There were no significant
between groups or infant age effects on bout length with
adult men. Efe infants' bouts with adult men averaged 5.6
intervals, and Lese infants' bouts averaged 7.5 intervals.
In both groups average bout length with adult men
decreased, though not significantly so, with infant age,
from 6.3 to 4.9 intervals for Efe infants, and from 7.7 to
7.4 intervals for Lese infants.
The length of infants' bouts with their fathers
approximated the overall mean bout length with adult men.
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Among the Efe, bouts with fathers averaged 5.6 intervals,
and among the Lese bouts averaged 8.4 intervals. As
infants got older, Efe fathers' mean bout length decreased
from 6.0 to 5.2 intervals, whereas Lese fathers' bouts
increased from 7.7 to 8.9 intervals. These differences,
and their interaction, were not significant.
Number of Caretakers
. There was no significant
difference between the overall Efe mean of 0.63 and the
Lese mean of 0.43 adult male caretakers per observation,
but there was a significant effect of infant age on the
number of these caretakers (F (1, 13) = 6.23; p = .027).
Older infants were cared for by more adult men than were
younger infants. Among the Efe the mean number of adult
men per observation increased from 0.55 to 0.69 as infants
got older, and among the Lese the mean increased from 0.32
to 0.53 as infants got older.
Two of the Efe infants' fathers were not living in
their camps at the time of observations, and thus were not
responsible for any caretaking in any of the observations.
If data are considered for all 10 Efe infants, fathers were
observed caretaking in 21 of 67 or 31% of the total
observation. When the observations of the infants whose
fathers were not present are excluded, the other 8 Efe
infants' fathers were present, and were observed caretaking
their infants in 21 of 57 or 37% of the total observations.
All Lese fathers were present, but one was never observed
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caretaking his infant. Lese fathers were observed with
their infants in 21 of 63 or 33% of the total observations.
Adolescent Bovs
Percent of Intervals with Infant
. There was no
® ficant difference between Efe and Lese on intervals
with adolescent boys. Efe infants were held by these
caretakers in only 2.2% of all intervals, and Lese infants
in 5.7% of all intervals. There was a slight trend
suggesting that older infants were held by these caretakers
more than younger infants, but this effect was not
significant (F (1, 13) = 3.58; p = .081). Among the Efe
intervals with adolescent boys increased with infant age
from 2.0% to 2.4%, and among the Lese from 2.8% to 8.5% of
all intervals.
Rate of Infant Transfer . Both Efe and Lese infants
were seldom passed to adolescent boys. There was no
significant difference between the Efe mean rate of 0.17
and the Lese mean rate of 0.25 times per hour. The effect
of infant age also failed to reach significance (F (1, 13)
= 3.71; p = .076). Younger Efe infants were only with
adolescent boys an average of 0.10 times per hour, and
older infants 0.22 times per hour. Among the Lese, younger
infants were passed to these caretakers at an average rate
of only 0.05 times per hour, and older infants 0.44 times
per hour.
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Len<3th Caretakina Bouts. There were very few
caretaking bouts of infants by adolescent boys, only 8
among the Efe and 9 among the Lese. The 8 Efe bouts had a
mean duration of 9.5 intervals, and the 9 Lese bouts had a
mean duration of 15.8 intervals. This small number of
caretaking bouts by adolescent boys precluded any
statistical analyses.
Number of Caretakers
. The mean number of adolescent
boys observed caretaking per observation was quite low.
There was no group effect. Efe infants were cared for by a
mean of only 0.12 adolescent boys per observation, and Lese
infants by only 0.14 per observation. There was an effect
of infant age (F (1, 13) = 5.72; p = .033). Older infants
were held by a greater number of adolescent boys than
younger infants. The number of these caretakers per
observation was 0.10 for younger and 0.14 for older Efe
infants, and 0.06 for younger and 0.22 for older Lese
infants.
Young Bovs
Young boys played an even smaller part in the
caretaking of infants than did their older, adolescent
counterparts. Analyses revealed that there were no
significant differences between Efe and Lese, or between
younger and older infants, on any of the measures of
caretaking by young boys. For this reason, descriptive
data are presented below without further reference to
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results of statistical comparisons.
£grcent Intervals with Infant
. Efe infants were
observed to be with young male caretakers in only 1 . 4 % of
all intervals, and Lese infants were with these caretakers
in only 3.5% of all intervals. Younger Efe infants were
with young boys in 1.0% and older infants in 1.7% of all
intervals, while Lese infants were cared for by young boys
in 4.7% and 2.3% of all intervals during younger and older
observations, respectively.
Rate of Infant Transfer . Congruent with the overall
low percentage of time infants were held by young boys,
they were passed to these caretakers at an extremely low
rate. Efe infants were passed to young boys at a mean rate
of only 0.23 times per hour, and Lese infants 0.35 times
per hour. The mean rate increased slightly, though not
significantly, in both groups with infant age, from 0.15 to
0.30 among the Efe, and from 0.29 to 0.39 among the Lese.
Length of Caretakinq Bouts . A total of only 23 bouts
of infants with young boys were observed, 10 among the Efe
and 13 among the Lese. The mean length of Efe infants'
bouts with young boys was 3.9 intervals, and the mean for
Lese infants' bouts was 6.3 intervals. Two bouts during
early observations of Efe infants averaged 6.0 intervals,
and bouts during older observations averaged 3.3 intervals.
Among the Lese, 5 bouts average 9.4 intervals for younger
infants, and 8 bouts averaged 4.4 intervals for older
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infants
.
Number of Caretakers
. The small contribution of these
caretakers is reflected in the mean number of young males
observed caretaking per observation. Among the Efe, the
mean number of young boys caretaking infants was only 0.19
Pe^ observation, and for Lese only 0.29 per observation.
The means increased somewhat with infant age, from 0.10 to
0.28 among the Efe, and from 0.23 to 0.34 among the Lese.
Age-gender Categories: Comparative Findings
In order to examine the effect of caretakers' age-
gender category on infant caretaking, as well as any
interactions of age-gender category with group membership
or infant age, a repeated measures analysis of variance was
performed on data for each of the caretaking measures.
Several significant effects were found, and these are
reported below. To further investigate the differences
between age-gender categories responsible for the overall
effects, a set of contrasts comparing the data for each of
the age-gender categories was performed. The same
"Bonferoni" approach to controlling family-wise error rate
that was described in an earlier section was used for this
set of contrasts.
Percent of Intervals with Infant . There was a
significant difference in the percent of intervals infants
were with caretakers in the 6 different age-gender
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categories (F (5, 62) = 7.41;p < .001). A Huynh-Feldt
Epsilon of 0.96 was used to adjust the degrees of freedom
for univariate tests of significance. This reduced the
degrees of freedom available for this analysis from 5 and
65 to 5 and 62.
Post hoc contrasts revealed that this significant main
effect was due to differences between adult women and most
of the other age-gender categories on this caretaking
measure. Adult women held infants in a greater percentage
°f intervals than adolescent girls (F (1, 13) = 16.72;
corrected p = .005), adult men (F (1, 13) = 11.12;
corrected p = .025), adolescent boys (F (1, 13) = 10.46;
corrected p = .035), or young boys (F (1, 13) = 20.24;
corrected p = .005). There was no significant difference
between adult women and young girls, nor were there any
significant differences among any of the other age-gender
categories on this measure.
Rate of Infant Transfer . There was a significant main
effect of age-gender category on the rate at which infants
were transferred to caretakers (F (5, 65) = 7.52; p <
.001). Infants were transferred to adult women at a higher
rate than they were transferred to adolescent girls (F (1,
13) = 14.74; corrected p = .03), adolescent boys (F (1,
13) = 17.26; corrected p = .015), or young boys (F (1, 13)
= 17.57; corrected p = .015)
.
There was also a signficant
difference of infant transfer between young girls and
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adolescent boys. Infants were transferred to young girls
at a higher rate than they were to adolescent boys (F (1,
13) = 11.98; corrected p = .06). None of the other
contrasts yielded significant differences on this
caretaking measure.
Length of Caretaking Bouts
. The small number of bouts
observed for many of the age-gender caretaker categories
resulted in too few degrees of freedom available for
statistical comparisons of these data.
Number of Caretakers
. There was a significant main
effect of age-gender category on the number of caretakers
observed per observation (F (4, 46) = 13.37; p < .001). A
Huynh-Feldt Epsilon of 0.70 was used to adjust the degrees
of freedom from 5 and 65 to 4 and 46. Contrasts revealed
that there were more adult women caretakers per observation
than adolescent girls (F (1, 13) = 22.70; corrected p <
.015), adult men (F (1, 13) = 12.79; corrected p = .045),
adolescent boys (F (1, 13) = 21.69; corrected p < .015), or
young boys (F (1, 13) = 19.41; corrected p = .015). There
were more young girls than adolescent girls (F (1, 13) =
14.45; corrected p = .03), or adolescent boys (F (1, 13) =
16.32; corrected p = .015), and more adult men than
adolescent girls (F (1, 13) = 11.25; corrected p = .075),
or adolescent boys (F (1, 13) = 16.37; corrected p = .015).
Results Summary : Aae-Gender Category of Caretakers
When data on the four caretaking measures for the six
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age-gender categories were examined, only one difference
was found between the Efe and the Lese. Efe infants were
cared for by a greater number of young girls than were Lese
infants.
In both groups there was an effect of infant age on
the number of young girls, adult men, and adolescent boys
observed caretaking. Older infants were cared for by more
individuals in each of these three categories than younger
infants were. There were no other effects of infant age on
any of the measures, for any of the age-gender categories.
Comparisons of age-gender category caretaking data
revealed several differences, particularly between adult
women and the other categories. Adult women held infants a
higher proportion of the time than adolescent girls, adult
men, adolescent boys, or young boys. There were no
differences between adult women and young girls, or among
any of the other age-gender categories on time with the
infant
.
Infants were transferred to adult women at a higher
rate than to adolescent girls or boys, or to young boys,
and were transferred to young girls at a higher rate than
to adolescent boys. There were also a greater number of
adult women than adult men, adolescent boys or girls, or
young boys, but again, no difference between adult women
and young girls. There were, however, a greater number of
young girls and adult men than adolescent girls or boys.
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All of these findings were based on pooled Efe and
Lese data, and because there were no group by age-gender
category interactions no separate analyses of Efe and Lese
data were performed. There were also no infant age by
caretaker age-gender category interactions.
Caretakinq
by
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Table 9
Within Cateqory Analyses of Variance Sianif icannp Levels
for Caretakers 1 Age and Gender
Adult Girls Young Adult Boys Young
women 12-16 girls men 12-16 boys
% of Intervals
Group (
.
060) - - - -
-
Age - - - -
( .081) -
Group X Age - - - - - -
Transfer Rate
Group ( 059) - ( . 055) - - -
Age - -
. 038 - ( . 076) -
Group X Age - - - - - -
Bout Length
Group - -
Age
Group X Age -
NA
-
NA NA NA
Number of
Caretakers
Group - - .043 - - -
Age - - . 027 . 027 . 033 -
Group X Age - - ( . 082) - - -
Note . NA = These analyses were not performed because too
few bouts were observed for these caretakers.
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Caretaking by Women with and without Their Own Children
The focus of the analyses in this section is the
extent to which women without children of their own, as
opposed to other women, account for the extensive non-
maternal care observed among the among the Efe and Lese
(see Hewlett, 1987). Because the central question is how
many of these women participate in childcare, and how much
of the infant's time away from mother is with them, only
the two measures addressing these specific questions
(number of individuals, and percent of intervals) are
presented. Data on transfer rate and bout length with
these women have been included in Tables 10 and 11, but are
not presented in the text. Data on caretaking for women
with and without children for all four dependent variables
are displayed in Figures 13-16.
Women with Children
Percent of Intervals with Infant . There was no
significant difference between the proportion of intervals
Efe and Lese infants were held by women with children of
their own. Efe infants were cared for by women with
children of their own in 10.6% of all intervals, and Lese
infants by these women in 7.6% of all intervals (see Tables
10 and 11) . In both groups, women with children of their
own held younger infants more than they held older infants.
This effect of infant age approached, but did not reach
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Significance (F ( 1 , 13
,
= 3.93; B = .069). Among the Efe
infant time held by women with children decreased from
15.3% to 6.5% of all intervals, and among the Lese the
decrease was from 10.3% to 5.0% of all intervals.
Humber of Caretakers
. There were no significant group
or infant age effects on the average number of women with
children observed holding infants per observation. The
mean number of women with children who were observed
caretaking was 0.55 per observation for Efe infants and
0.49 per observation for Lese infants. Younger Efe infants
were cared for by an average of 0.65 of these women, and
older infants by 0.47 per observation. There was a
similar, though not significant, decrease among the Lese
from 0.51 for younger infants to 0.47 for older infants.
Women without Children
Percent of Intervals with Infant . There was a
significant difference between the amount of time Efe and
Lese infants were with women who had no children of their
own (F (1, 13) = 7.22; p = .019). These caretakers held
Efe infants in 13.5% and Lese infants in only 2.1% of all
intervals. There was no significant effect of infant age,
though the proportion of intervals infants were held by
these women increased among the Efe, from 10.5% to 16.1%,
and decreased among the Lese, from 2.9% to 1.3% of all
intervals. The group by age interaction was not
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statistically significant.
Number of Caretakers
. There was a significant
difference between the Efe and Lese on the average number
of women without children caretaking infants per
observation (F (1, 13 ) = 10.03; p = .007). The mean
number of these caretakers was 0.78 for the Efe and 0.13
for the Lese. There was neither an effect of infant age,
nor a group by age interaction, even though the mean
increased among the Efe from 0.55 with younger infants to
1.06 per observation with older infants. Among the Lese
the mean number of women without children caretaking
did not change, remaining at 0.13 per observation
for both younger and older infants.
Comparisons: Women with and without Children
Percent of Intervals with Infant . There was no
significant difference between time infants were held by
women with and women without children. As reported above
however, Efe infants spent more time with women who had no
children than did Lese infants (p = .019). Additionally,
while the group by caretaker category interaction was not
significant, Efe infants were with women without children
in more intervals than they were with women with children,
and the opposite was found for Lese infants.
Number of Caretakers . There was no significant
difference between the mean number of women with and
135
without children observed caretaking per observation. There
was a significant group by reproductive status interaction
(F (X, 13) = 5.64; a = .034). Among Efe infants, more women
without children than women with children were observed
caretaking, and the opposite was found among the Lese.
When data for Efe and Lese were analyzed separately, there
was no significant difference between mean number of women
with and without children observed caretaking in either
group. This interaction, then, is most likely due to the
significant difference found between Efe and Lese (p =
.007) on number of women without children observed
caretaking infants.
Results Summary : Women ' s Reproductive Status
There were several differences between the Efe and
Lese related to women's reproductive status. Efe infants
were cared for by a greater number of women without
children, and spent a higher proportion of intervals with
them than Lese infants. There were no differences between
Efe and Lese on measures of caretaking by women who had
children of their own.
When caretaking data for women with and women without
children were compared, there were no significant
differences between these two caretaker categories. There
was a significant group by women's reproductive status
interaction on the number of caretakers observed. Efe
infants were cared for by more women without children than
136
women with children, and Lese infants were cared for by
more women with children than women without children, when
Efe and Lese data were analyzed separately, there were no
significant differences between number of women with and
without children in either group. Therefore this
interaction seems due to the finding that Efe infants were
cared for by a greater number of women without children
than were Lese infants.
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Table 11
~thin Cateqory Analyses of Variance Significant Levels
for Mult Women Caretakers with and without Children
% of Intervals
Group
Age
Group X Age
Transfer Rate
Group
Age
Group X Age
Bout Length
Group
Age
Group X Age
Number Of
Caretakers
Group
Age
Group X Age
Women
with
children
Women
without
children
.019
(. 069 )
.010
.022
. 045
.007
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CHAPTER V
DISCUSSION
Non-Maternal Caretakina Among the Efe and Lese
Mothers and Others
The Efe and the Lese employ a caretaking strategy that
includes extensive reliance on and participation by non-
maternal caretakers. This caretaking strategy, previously
referred to as multiple caretaking (Tronick, et al., 1985)
starts at birth and continues through the first half-year
of life. Infants in both groups spend a great deal of time
with caretakers other than their mothers. They are
frequently passed among many caretakers, and are more
likely to be passed to non-maternal caretakers than to
their mothers.
These caretaking practices stand in stark contrast to
those espoused by proponents of the bonding and CCC models.
The caretaking practices of the Efe and Lese do, however,
fulfill the requirements of the infant's caretaking
environment as outlined by the CCC model, but in very
different ways than the model suggests. What are these
needs, and how are they met by the Efe and Lese?
First there are many physiological requirements.
Because of its relative small size and immaturity, the
human neonate is particularly vulnerable to fluid imbalance
and difficulties in thermoregulation. The CCC model, in
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part drawing on the comparative mammalian literature,
argues that to compensate for these physiological
vulnerabilities infants should be in constant contact with
an adult caretaker who can provide the infant with
breastmilk to maintain fluid balance, and bodily contact to
help regulate temperature. The assumption is that this
caretaker must be the infant's mother. But the caretaking
practices of the Efe and Lese demonstrate that there are
alternative strategies for meeting the infant's needs.
Women other than the mother nurse young infants, and
continuous contact is provided - not solely by the mother,
but by a number of participating caretakers.
The CCC model also asserts that an infant's normal
psychological development is contingent upon continuous and
constant access to a primary caretaker (Bowlby, 1958;
Lozoff, et al., 1977). Much of this theorizing is based on
the studies cited earlier of institutionalized infants and
of maternal deprivation. Again, these studies examined
situations where not only was the mother absent, but some
gross perturbation of the caregiving environment had
occurred. Among the Efe and Lese, an infant's time spent
separated from its mother is in no way akin to
institutionalization or deprivation. Rather, it is time
spent in the charge of responsive and sensitive caretakers,
which as discussed below, may in fact offer certain
psychosocial benefits to the infant not available to
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infants raised by a single, primary caretaker.
These findings on caretaking among the Efe and Lese
indicate that the constraints on the infant's caretaking
environment put forth by the bonding and CCC models are too
rigid and inflexible, and fail to incorporate variations
attributable to differences between and among cultures.
The model put forth by LeVine, however, with its emphasis
on the hierarchical goals of parenting, is more helpful in
understanding and interpreting Efe and Lese caretaking
practices in their specific cultural context.
Efe and Lese childcare practices are consonant with
the goals outlined by LeVine. The first goal is infant
survival. Earlier reports based on observations of
perinatal practices, specifically among the Efe, have
discussed in detail caretaking practices during the first
days and weeks post-partum, and how these meet the needs of
the neonate (see Tronick, Winn, and Morelli, 1985; Winn,
Morelli, and Tronick, 1989). It was argued that these
neonatal caretaking practices (extensive bodily contact
with a number of individuals, suckling by other lactating
women in addition to suckling by mother, and involvement by
most camp members in the birthing and post-partum regime)
,
meet the requirements of the infant (thermoregulation,
maintaining fluid balance, protection from pathogens,
social contact and stimulation) outlined by proponents of
the CCC model, but in a very different way than they
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propose. It was even suggested that to the extent neonates
"bonding" responses from adults who are exposed to
them, passing infants among camp members during this period
may provide an opportunity for the infant and his or her
lifelong social partners to establish this first, crucial
relationship
.
How do Efe and Lese caretaking practices address
LeVine's second and third, more culture-oriented goals?
Both of these groups exist in highly social contexts.
There is continuous social contact, and few solitary tasks
or settings. Individuals must be committed to the group's
overall successful functioning, must be able to get along
with many different individuals, and must share cultural
values which sanction sharing and cooperation. Efe and
Lese cultural values, settings, and the acceptable ranges
of individual behavior seem embedded in their caretaking
practices.
In the first months after birth Efe and Lese infants
experience a pattern that will continue throughout their
lives. They are in continuous social contact, and have
interactions with a large number of individuals. They
learn early that just as almost all aspects of life in
their culture is shared, so too are they shared. As young
infants, they are seldom out of physical contact with
another individual, and like the adults in their culture,
they are almost never alone. These practices allow others
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to learn the culture's value on sharing and cooperation as
well. Edwards (personal communication, 1984) has noted
that this caretaking system is observed by young Efe and
Lese children, who may not yet be participating in the care
of infants, but nonetheless are receiving the message that
tasks such as childcare are shared by all group members.
Infant Age and Non-Maternal Care
LeVine's model, which emphasizes survival as the first
goal of parenting, is also helpful in understanding the
effects that were found of infant age on Efe and Lese
patterns of non-maternal care. Older Efe and Lese infants
were cared for by a greater number of non-maternal
caretakers than younger infants, and were passed to these
caretakers at a higher rate than younger infants. These
findings may indicate that as infants develop, and start to
pass out of a period of heightened neonatal vulnerability,
a greater number of non-maternal caretakers are viewed as
acceptable, and it becomes safer to entrust these
individuals with the care of the infant.
Alternatively, older infants may simply be more
appealing to group members, who are thus more likely to
solicit them from others, or accept them when offered.
Both the Efe and Lese believe that the task of the infant
in the first few months is to sleep, gain weight, and grow
strong. Caretaking during this period is restricted to
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holding the infant, comforting him when he fusses, and
rocking him back to sleep should he begin to stir or wake
up. But by 4-5 months of age, infants are viewed as
active, social beings, able and willing to play and laugh
^ caretaker. The role of caretaking, then, becomes
much more enticing and rewarding, and may be sought after
by a greater number of individuals.
There was also an effect of infant age on the length
of infants' bouts with their mothers. Younger infants'
bouts were longer than older infants' bouts. Again, this
strategy can be seen as consistent with the first goal of
health and survival . Although other women do nurse the
infant, the mother provides most of the calories her infant
receives. One hypothesis is that much of an infant's time
with his mother is spent nursing. These data have yet to
be analyzed. But if this is indeed the case, then younger
infants' longer bouts with their mothers would be consonant
with the desire of the Efe and Lese for their young infants
to "sleep, gain weight, and grow strong."
Non-Maternal Care and Infant Development
Previous reports have speculated on the impact of
this multiple caretaking system on infant social and
personality development (Tronick, Winn, and Morelli, 1987)
.
Studies by Stern (1977) and Tronick (1980) indicate that
infants' social skills develop during their reiterated
154
interactions with caregivers. Infants learn to adjust to
the normally occurring matches and mismatches in
interactions with caregivers. Each individual presents a
unique style of interaction for the infant to negotiate.
Because Efe and Lese infants are exposed to such a large
number of different caretakers, they may development the
social skills they will need to adaptively function in
their environments earlier than infants reared by single
caretakers. Patterns of precocious social skills have been
found in studies of infants attending quality day care in
several cultures (Bronfenbrenner
,
1970; Kagan, Kearsley,
and Zelazo, 1975; Kessen, 1975). Future analyses of
observational and videotaped data collected on social
interactions among Efe and Lese infants and their
caretakers will examine the effects of this type of
caretaking regime on the development of infants' social
skills in the first year of life.
There may be additional benefits of this caretaking
system to the infant. Garmezy (1987) has outlined three
variables that are involved in predicting a child's
invulnerability to stress; the child's disposition, a
supportive family milieu, and an effective social support
network. These three factors are interrelated in complex
ways, but the caretaking system employed by the Efe and
Lese can be viewed as providing extensive social and
physical support to infants and their families, support
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which may serve as a buffer against, or mitigate, stressful
events.
But are there costs to the infant? The literature on
extensive non-maternal care in our culture suggests,
according to Belsky (1988), that infants exposed to this
type of care for more than 20 hours per week during the
first year of life are at increased risk for insecure
attachment at one year, and are more likely to be
aggressive and non-compliant at 3-4 years of age. Sroufe
(1988), however, argues that the security of an infant's
attachment is a product of the infant-caregiver history,
and not merely dependent upon the identity of the
caregiver. He contends that infants who have experienced
consistently responsive care, who have been comforted when
distressed, and engaged with sensitivity, will come to
expect such emotional availability and responsivity from
their social environments. Data on latency of response to
fussing by Efe infants (Tronick, et al., 1987) shows that
caretakers attempt to comfort an infant within ten seconds
of a fuss or cry. This is true for over 80% of observed
fussing in the first 5 months of life. Though data on
other interactions between Efe and Lese infants and their
caretakers have not yet been analyzed, observers
characterize these interactions as warm, sensitive, and
playful
.
Studies currently in progress are examining the
156
attachment behaviors of Efe and Lese infants at one year of
age. These data should be interesting and informative, but
possibly difficult to interpret, for as Thompson (1988)
notes, "cultural differences in the typical early
experience of infants, such as the frequency of contact
with strangers, regularity of separation from mother,
cultural child-rearing norms, and related factors affect
how the infant reacts to the Strange Situation procedure"
(p. 276)
.
And what about Efe and Lese 3-4 year olds? Are they
aggressive and non-compliant? These behavioral attributes
would be highly problematic among the Efe and Lese, who
emphasize sharing, cooperation, and getting along with
other group members. In her study of one-, two- and three-
year-old Efe and Lese children, Morelli (1987) noted the
degree of compliance to directives from adult group
members. She found that at three years of age, children
complied to over 90% of the directives they received. Data
comparing aggressivity of Efe and Lese children to that of
children receiving other forms of infant care are not
available. Based on the low number of aggressive incidents
she noted during her observational study of these
children, however, Morelli (personal communication, 1989)
feels that to characterize them as "aggressive" would be
extremely inaccurate. The negative outcomes for infants
that Belsky (1988) has associated with extensive non-
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ma^erna l care
» then, do not seem to be typical of or
problematic for Efe and Lese infants and young children.
Non-Maternal Care and Efe and Lese Mothers
The caretaking strategy employed by the Efe and Lese
is consistent with and enacts other aspects of their
culturally defined practices and values, and of their
unique ecological and subsistence circumstances, as well.
Specifically, this caretaking system offers many benefits
to mothers. The sex-role allocation of subsistence
activities requires these women to work consistently
throughout the day, in a number of settings. Even when
they are sitting near their hearths in camps or villages,
women tend to be engaged in some activity, such as
preparing food, or tending pots cooking over open fires.
In her study of time allocation among the Efe, Peacock
(1985) found that women were engaged in subsistence and
other working activities approximately 60% of the time
during daylight hours. Much of this work was incompatible
with childcare. In fact, women were observed engaged in
childcare while concurrently working at some other task
only 8% of the time. Peacock used these data to argue
against the notion that only in societies where childcare
and subsistence activities are compatible, do women make
significant subsistence contributions to their family or
group. The extensive utilization of non-maternal care
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allows Efe and Lese mothers to strategically accomplish
their many tasks, and provide the group with up to 60% of
its total calories, without the dual burden of complete
responsibility for their young infants.
This is not to say that Efe and Lese mothers are not
actively involved in the care of their infants. The data
presented here indicate that infants are frequently passed
to, and spend a good deal of time with, their mothers. Efe
and Lese women are able to embark on their daily routines,
and call upon others to assist in childcare when necessary.
Because of the ecology of the forest, and the proximity of
most subsistence activity sites, mothers are able to leave
their infants with others, and accomplish their tasks
without prolonged separation from their infants. This is
quite a different situation from that encountered by IKung
mothers, who must often travel for several hours to reach a
foraging site (Konner, 1976) . The Efe and Lese caretaking
strategy, then, provides for the needs of the infant, while
also facilitating culturally prescribed values, including
the subsistence related requirements the culture places on
women
.
The Efe and the Lese
This discussion has so far focussed on the "Efe and
Lese caretaking strategy." A striking pattern of extensive
non-maternal caretaking was found in both cultures, but
there were some differences between the Efe and the Lese in
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the extent of this caretaking pattern. Efe infants were
passed more often, were cared for by a greater number of
caretakers, and were with caretakers for shorter average
bouts than Lese infants. Efe infants were also passed to
non-maternal caretakers more often, and were with these
"other" caretakers a greater proportion of the time than
Lese infants.
These differences between the two cultures may be best
understood within a framework advanced by Woodson and da
Costa (1986) and Munroe and Munroe (1971, 1980, 1984) . The
position of these researchers is that setting variables
strongly influence a culture's caretaking practices. Huts
in an Efe camp are constructed around the perimeter of a
cleared, central area. Unless they are in their huts, an
uncommon occurrence during the day, most camp members are
in each others' view, and interactions are frequent and
easily initiated. Included among these interactions is the
passing of infants among individuals. The setting
facilitates this, and incorporates anyone sitting in or
around the camp as an easily accessible potential
caretaker.
In contrast, Lese villages are typically sub-divided
into several smaller homesteads, with the members of only
one or a few families sharing a common central area. In
effect, then, there are fewer individuals easily accessible
to a Lese mother, than to an Efe mother. This is the case
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even though a Lese village may be inhabited by as many or
more people than an Efe camp.
This interpretation of the differences between the
extent that the Efe and the Lese employ non—maternal
caretakers is supported by previous analyses (Winn, et al.,
1989)
,
which demonstrated that Efe infants living in larger
groups experienced more caretaking by individuals other
than their mothers than infants living in smaller groups.
However, setting is not merely a chance occurrence. It is
intricately related to social and other culture-specific
values and traditions. Further analyses are needed to
determine whether the differences found between Efe and
Lese use of non-maternal care are related to the number of
other caretakers available, or to other cultural values and
beliefs around the participation of others in the care of
the young infant. In either case, the differences found
between the Efe and Lese illustrate that either through
manipulations of setting, or based on other considerations,
each culture is selecting a pattern of caretaking that best
suits its own particular needs and circumstances.
The Caretakers of Efe and Lese Infants
This study sought not only to document the extent of
caretaking by mothers and others of Efe and Lese infants
over their first half-year of life, but to examine who
these caretakers were. A better understanding of the
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characteristics of these caretakers, and the patterns of
contributions they make to infant care, increases our
ability to understand the specific strategies employed by
these two cultures.
Relationship of Caretakers to the Infant
The Efe and Lese live in highly social environments,
working and interacting with other group members on a daily
basis. But the nuclear family, and not the extended
family, band, or village is the basic social unit. When
the composition of the camp or village changes, as it often
does, the change is most typically due to the emigration or
arrival of one or more nuclear families. The importance of
the nuclear family, nested within the many other levels of
social groupings in these cultures, is reflected in their
caretaking practices.
Efe and Lese infants were passed to immediate family
members more often, and were held by them a greater
percentage of the time than by any other caretakers.
Infants were predominantly cared for by immediate family
members, but other group members contributed as well.
There were a greater number of immediate family member
caretakers than extended family or unrelated individuals,
and there were a greater number of same-clan caretakers
than individuals in these two categories. Infants were
also passed to clan members more often than to unrelated
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individuals
.
These findings can perhaps be understood using the
principles and models of inclusive fitness, kin selection
and group selection. Haldane (1955) and later Hamilton
(1964) developed the concept of inclusive fitness to better
understand the evolution of altruistic behavior. Whereas
previous models had proposed that an individual's fitness
was related only to the investment in the successful
maturation of and reproduction by his or her own offspring,
these theorists showed that fitness was also enhanced by
investment in other relatives who share an individual's
genes. Hamilton (1964) used this model of inclusive
fitness, called kin selection, to explain the behavior of
worker bees who invested in siblings rather than in their
own offspring. The concept of kin selection, then,
maintains that individuals behave altruistically in such a
way as to promote others according to the degree of their
genetic relationship in order to increase their inclusive
fitness
.
This model would predict that among the Efe and Lese,
individuals most closely related to infants (immediate
family) would invest the most in their care, more distant
relatives (extended family) would invest less, and
unrelated individuals would invest least. Consistent with
these predictions was the finding that Efe and Lese infants
were primarily cared for by immediate family members, whose
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genetic relationship to them was greatest.
The finding that clan members made significant
contributions to infant care may, however, best be
understood using the principles associated with a group
selection model. This model, which is not as widely
accepted as other models of selection, holds that
individually selected traits of personal bonding and other
adaptations geared toward parental care have resulted in
behavioral patterns and strategies for bonding and
maintenance of group harmony. These allow for the
formation of bonds between unrelated members of a group, so
that the group itself appears to be the unit of selection
(Eibl-Eibesfeldt
,
1989)
.
Evidence supporting this group selection model has
been provided by researchers studying cooperative behavior
in various cultures. Hawkes (1977, 1983) found that among
the Binumarians of New Guinea, assistance with garden work
and herding was not preferentially provided by close
relatives, and that neighbors played and important role.
Among the Ache hunter-gatherers of Paraguay, food resources
are distributed among all group members without kinship
preferences (Kaplan, et al., 1984) . So too, among the Efe
and Lese it seems that group members are sharing in the
care of the "group's" infants.
These various selection models must be invoked with
extreme caution in interpretation of these data, for
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several important reasons. The first may also help to
explain why such minor contributions were observed for
extended family members, who according to kinship theory
should also be investing in their relatives' infants. This
may in part be due to the methods used to collect and
analyze these data.
This research was conducted from the perspective of
the infants' experience. Thus, data are available that
address questions such as "how many extended family members
actually held the infant?" Unfortunately, complete data on
the number of individuals in each kinship/caretaker
category actually residing in an infant's camp or village,
and thus available for caretaking, were not reliably
collected. Therefore, the finding that extended family
members did little caretaking, can either mean that these
individuals did not choose to contribute (invest) or that
there were in fact few or no extended family members
available to participate in infants' care. The data that
are available suggest that the latter scenario is more
likely. For example, infants' cousins were included in the
extended family category. But the demographic data that
were used indicate that for the 19 subjects included in
this study, none were living in settings in which cousins
were present.
A second reason for cautious use of selection and
fitness models to explain these findings is also related to
165
the methodology employed. Because observations focussed on
infants and not on other individuals, inferences can be
drawn pertaining to the relatedness of individuals who
actually invested in infants. Conclusions about strategies
related to inclusive fitness of the caretakers themselves,
however, can not be made. This is due to the fact that
their interactions with, or investments in, individuals
other than the focal infant were not documented.
Methodological constraints notwithstanding, a more
general caution in the use of these selection models to
explain human behavior has been advanced by Durham (1979)
.
He argues that in human beings there is an important non-
genetic or cultural component to behavior. His position is
based on the assumption that one of the traits selected for
during the evolution of human beings was an unusual
capability for modifying and extending phenotypes
(behaviors) on the basis of learning and experience. With
some limitations, culture enables us to build onto aspects
of morphology, physiology and behavior without any
corresponding change in genotype. This means that natural
selection by itself is neither adequate nor appropriate for
explaining the culturally acquired traits of human beings.
Infant age was also a consideration in the inclusion
of non-family members in infant care. Older infants were
passed to unrelated individuals and clan members more
often, and were held by a greater number of these
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caretakers than were younger infants. Levine's model is
again applicable in understanding these findings. As
infant survival faded as a central concern, individuals
who were potentially less invested were incorporated more
in young infant care.
Analyses of data on caretakers' relationship to the
infant revealed no differences between the Efe and the
Lese, and no interactions of culture and caretaker category
on any of the measures of caretaking. This serves as
further evidence of the similarities in patterns of
childcare between the Efe and the Lese, an issue that will
be discussed in more detail below.
Age and Gender of Caretakers
Male and female individuals of all ages contribute to
the extensive non-maternal caretaking of Efe and Lese
infants. But not all age-gender categories make equal
contributions. Adult women, and to a lesser extent young
girls, account for more of the caretaking of young infants
than other individuals. In absolute terms, however, adult
women only held Efe infants approximately half of the time
they were away from their mother, and Lese infants only
one—third of the time they were away from their mothers.
Nonetheless, the following held true: infants were held by
more adult women than other individuals; infants were with
adult women a higher proportion of the time than other
caretakers, except young girls; and infants were
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transferred to adult women more often than to adolescent
boys and girls or young boys.
Hewlett (1987) has argued that, at least among the
Efe, "multiple caretaking may be a response to unique
demographic patterns - 47% of postmenopausal women either
had no live births or one (Peacock, 1985.)" In other
words, he proposed that the reason for the high degree of
non-maternal care observed among these people was due to
the large number of women without children of their own.
The data presented here indicate that this is not so.
In neither group was there a significant difference on
measures of caretaking between women with children of their
own and women without children. Efe infants were cared for
by women without children more than Lese infants were, but
Efe infants also received a great deal of care from women
who did have children of their own.
Several factors may contribute to these findings.
First, it is possible that women with children engage each
other in some type of reciprocal arrangement. This could
either take the form of "you watch my child now, and I'll
watch yours later," or an exchange of childcare for
assistance on other subsistence related tasks (e.g.,
cooking, carrying water) . This is consistent with
Peacock's (personal communication, 1989) observations.
Second, Hewlett may indeed have identified a component of
childcare among the Efe and Lese, but the methodological
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issues discussed above with reference to caretaking by
extended family members limit such conclusions. The
proportion of women without children who participated in
infant care may well have been higher than the proportion
of women with children. But because data on the total
number of women in each of these categories are not
available for the camps and village sampled, the relative
contribution of these women is unclear. Observations of
Efe women with and without children by Peacock (personal
communication, 1989) do not support this position. She
found that Efe women with children of their own spent
approximately 18% of their time engaged in childcare, and
women without children spent only 5% of their time engaged
in childcare. These findings, along with the data
presented here, indicate that the "unique demographic
patterns" found among the Efe (i.e., many women with no
children of their own)
,
do not by themselves account for
the extensive non-maternal care observed.
And what of the contribution of young girls? Here,
too, several factors may be at work. From an early age
these girls devote much of their time to learning,
practicing, and assisting their mothers with subsistence
activities and other chores. Childcare is one such
activity, and one that is particularly salient to young
girls, who eventually will use these skills when caring for
their own infants. Because these girls have fewer
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responsibilities than adolescent girls, many of whom have
separated from their families and are providing for
themselves, they are also more available to assist with
infant and childcare. Participation in infant care by
latency aged girls may also be a form of identification
with their mothers and other adult women. It is an
opportunity for them to "act" as if they were themselves
mothers, performing all of the essential behaviors a mother
performs. On many occasions prepubescent girls were
observed attempting (somewhat awkwardly given their level
of physical development) to suckle young infants. Many
times these attempts were not even in response to a fussing
infant!
The finding that adult men, and adolescent and young
boys, participated less in the care of young infants can be
interpreted in light of the sex-role delineation of tasks
among the Efe and Lese. In these cultures there is "men's
work" and there is "women's work." Men and boys hunt, clear
fields, and make tools, to name a few of their designated
tasks. Women and girls cook, carry water, work in the
fields, and are apparently responsible for the care of the
young infant. Men and boys do contribute, but in a much
more limited way. It would be of interest to know the
circumstances under which men and boys do participate in
infant care. For example, are males more active in infant
care when their are no older female siblings or other women
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available? Are they more likely to be passed and asked to
hold a sleeping infant? These questions will be examined
in future analyses.
There was only one group difference in the pattern of
infant care related to age and gender of caretakers. Efe
infants were cared for by more young girls than were Lese
infants. There were, however, several effects of infant
age. That older Efe and Lese infants were cared for by
more young girls, adult men, and adolescent boys is another
indication that these cultures modify their caretaking
strategies in ways consistent with Levine's goals of
parenting and childcare.
Efe and Lese Patterns of Caretakinq
A striking aspect of these findings on infant
caretaking practices among the Efe and the Lese is that
while there are certain differences between the extent of
non-maternal care employed by the Efe and the Lese, there
is a great deal of similarity in the strategies of the two
cultures. If culture is such an important factor in
shaping caretaking practices, then why are there so few
differences between these two different cultures? There
are several possible explanations.
The data reported here depicted the caretaking
strategy for each culture. And although a "mean" set of
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caretaking practices can be identified for each culture, it
is important to remember that not every infant experiences
that specific pattern of care, and there is in fact a great
deal of variability within each culture. Preliminary
analyses of infant caretaking data among the Efe (Tronick,
et al
. ,
1987; Winn, et al., 1989) has revealed that the
experiences of individual Efe infants vary considerably.
This seems to be the case among the Lese as well. in
concert with a small sample size, due to the low population
density in this part of the Ituri Forest, the within-
culture variability may have made it extremely difficult
for between-culture differences to emerge.
A second reason for the observed similarities in Efe
and Lese caretaking practices may be that the two cultures
are in fact not as different as they first appear. The Efe
and Lese are often characterized as different based on
subsistence strategies; the Efe are hunter-gatherers, the
Lese horticulturalists . To the extent that subsistence
strategy impacts on caretaking, we would expect to find
differences between the Efe and Lese. But while this
dichotomy may have been accurate in the past, it is
certainly not accurate today. It is true that the Lese own
the fields, and the Efe only work in them, but over two-
thirds of the calories the Efe consume are derived from
agricultural production. In fact, over the past decade or
two many Efe men have begun to clear and plant fields of
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their own. It is therefore difficult to characterize the
Efe as anything less than transitional, foraging,
agriculturalists
.
Another factor contributing to the similarities in
caretaking between the Efe and Lese may be the degree to
which these two cultures have blended together, and adopted
each others' customs and beliefs. It is unknown how long
the Efe and Lese have lived among each other. Schebesta
(1933) estimated that they have lived as neighbors for at
least many generations, and possibly for hundreds of years.
There is intermarriage, and individuals in the two cultures
interact with each other on a daily basis. It is also
unclear how distinct the languages of the two groups are
from each other. A speaker of either KiEfe or KiLese can
speak fluently and fluidly with an individual speaking the
other language. There are some differences between the two
languages, but as with caretaking practices, there seem to
be more similarities than differences.
The lack of differences in caretaking strategies
between these two cultures can also be understood using a
model of caretaking practices that has evolved over the
past few years (Tronick, et al., 1987; Winn, et al., 1989).
Referred to as the strategic model, this position asserts
that human caretaking practices are determined by a
multiplicity of interrelated factors, including
phylogenetic, ecological, subsistence, economic, behavioral
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(infant and adult), historical, and cultural factors. The
strategic model argues that no single factor is predominant
a priori, and that there is no prototypical form of
caretaking. There are only caretaking strategies that meet
the demands of different cultures, and of different
families within a particular culture. Thus, while the Efe
and Lese are two cultures, and culture is an important
factor in determining caretaking practices, it is only one
among many factors. Some of the other determinants of
caretaking practices, such as ecology, subsistence, and
history are to a large degree shared by the Efe and Lese,
and in this light it is perhaps easier to understand the
commonalities in the caretaking strategies they have
selected.
Efe and Lese Non-Maternal Care and the Day Care Debate
Finally, do these data decisively answer questions
about the role of day care in western society? Clearly
they do not. They do however illustrate that decisions
about the ways in which we care for our infants are not so
limited as some might argue. They support the contention
of the strategic model, that a multiplicity of factors -
culture, setting, subsistence strategy, etc - impact on
these decisions. Further, these findings indicate that
extensive non-maternal care in and of itself, may not be
harmful or have detrimental effects on infant development.
The strategy of non-maternal care employed by the Efe
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and Lese does, however, differ from the non-maternal care
experienced by infants in traditional Western day care. It
is important to remember that though Efe and Lese infants
are separated from their mothers a great deal of the time,
this separation takes the form of short bouts, and infants
are frequently passed back to their mothers. On only 3
occasions was an infant away from his or her mother for an
entire 1 hour observation session. Sroufe (1989) points
out that if an infant has repeated experiences over time
that separations are predictable and predictably
terminated, and that caregivers are emotionally available,
a positive outcome would ultimately be expected.
One implication of these data for infant day care,
then, may be that any negative effects of extensive non-
maternal care could be alleviated by facilitating periodic
contact between a mother and her infant. This could only
be brought about by significant changes in our attitudes
and policies towards working mothers. Lester (1985)
reports that in Nicaragua, where government policy places a
high emphasis on mothers and children, many infant care
centers are located adjacent to the markets where mothers
work. This represents a strategy that is heavily
influenced by a cultural, or in this case national,
attitude that mothers should or must be able to work, but
should also be near their infants. The strategic model
allows for such attitudes, as well as those held by the
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Efe, the Lese, or any other culture in shaping caretaking
practices. Our decisions on day care and other forms of
infant care, then, should be made based on considerations
of the many factors influencing, and the range of options
available to us, and should not be constrained by rigid,
inflexible views of the requirements for optimal
development.
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APPENDIX A
BEHAVIORAL SCORING SYSTEM CODES
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Appendix A: Behavioral Scoring System Codes
Level 1 Behaviors
01. Childcare
1. Nurse
1. Social talk/Sing
2. Social talk & physical
3 . Play
4. Physical
5. Face to face
6. Replace nipple
7. Visual gaze/look
8 . Chant
9. Chant and physical
2 . Feed
3 . Dress
4 . Bathe
1. Social talk/sing
2. Social talk and physical
3 . Play
4. Physical
5. Face to face
7. Visual gaze/look
8 . Enema
9. Mafuta (oil) rub
5. Comfort
1. Object
2 . Social
3. Vocalize/sing
4. Shift/sing
5. Held
6 . Chant
7. Chant/physical
6. Noncomfort.
1-9
7. Cleans Evacuation
1. Urinate
2 . Defecate
02. Self-care
7. Body Miscellaneous
1. Urinate
2. Defecate
3 . Spits up
4. Sneeze
03. Play
1. Solitary
1. Object
7. Animal
2. Social
1. Object
2 . Face to face
3. Physical
4 . Rule
7 . Animal
05. Monitor
9. Unspecified
0.1. Object
0.2. Person
0.3. Group
0.9. Unspecified
09. Transit
1. Carried
1. Nursed
5. Comfort
6. In place
7. Walks assisted
10. Miscellaneous
1. Sleeps
1. Stirs
2 . Cries
999. Cannot see
Modifiers:
Appendix A continued
Social Exchanges: (Levoi 2
Y=Physical contact
A=Affectionate touch
G=Groom
N=Negative vocalization
V=Vocalization
P=Positive vocalization
0=Dialogue
M=Motor encouragement
S=Play solicitation
F=Physical stimulation
K=Pick me up
L=Look
J=Position adjustment
Behaviors)
I=Initiate
R=Receive
M=Mutual
Affect:
D=Drowsy
S=Sleep
N=Neutral
M=Smile
L=Laugh
E=Excited
F=Fussy
C=Cry
A=Negative
B=Babytalk
Positions:
PO=Hip
Pl=Hip support
P4=Hip other
SO=Sits alone
Sl=Sits lap
S2=Sits shoulder
S4=Sits support
S5=Sits on ground
BO=Back
Bl=Back support
LO=Lies alone
Ll=Lies support lap
L2=Lies unsupport lap
L3=Lies with other
HO=Held ventral to ventral
Hl=Held ventral to dorsal
H2=Dangle
H3=0ther
VO=Stands
Vl=Stands on lap
V2=Stands supported
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REPEATED MEASURES ANALYSIS
OF VARIANCE TABLES
180
Appendix B— 1. Repeated measures analysis of variance
comparing infant transfer rate to mothers and other
caretakers by age and group membership of infant.
Transfer Rate
Independent Variables
MS F (P) df
Caretaker 49.53 19.92 .001 1,13
Group 24.95 5.61 .034 1,13
Age 8.80 8.50 .012 1,13
Caretaker x Group 10.57 4.25 .060 1,13
Caretaker x Age 5.43 11.19 .005 1,13
Group x Age .01 .01 .929 1,13
Caretaker x Group x Age .31 .63 .440 1,13
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Appendix B— 2. Repeated measures analysis of variance
comparing mean bout length with mother and other caretakersby age and group membership of infant.
Mean Bout Length
Independent Variables
MS F (P) df
Caretaker 731.49 11.30 .006 1,11
Group 493.05 4.95 . 048 1,11
Age 135.38 12 . 06 . 005 1,11
Caretaker x Group 95.86 1.48 .249 1,11
Caretaker x Age 6.92 .19 .667 1,11
Group x Age 3.06 .27 .612 1,11
Caretaker x Group x Age 6.14 .17 .685 1,11
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Appendix B-3. Repeated measures analysis of variance
comparing percent of intervals infants were held by
care^a^ers various familial relationships, by aqe andgroup membership of infant.
Independent Variables
Intervals with Infant
MS F (p) df
Caretaker 29229.95 46.25 <.001 3,39
Group 142.93 9.03 . 010 1,13
Age
.00 .00 .994 1,13
Caretaker x Group 496.11 .79 .510 3,39
Caretaker x Age 271.64 2.61 . 065 3,39
Group x Age 13.10 .31 .587 1,13
Caretaker x Group x Age 11.09 .1 .956 3,39
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Appendix B-4
. Repeated measures analysis of variance
comparing rate of infant transfer to caretakers of various
infant^
re l atlonships, by age and group membership of
Transfer Rate
Independent Variables
MS F (P) df
Caretaker 61.07 23.46 <.001 3,39
Group 12.27 5.51 .035 1,13
Age 4.29 8.24
. 013 1,13
Caretaker x Group 1.26 .48 . 695 3,39
Caretaker x Age 1.20 2.11 .114 3,39
Group x Age
.01 .02 .894 1,13
Caretaker x Group x Age .05 .10 .962 3,39
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Appendix B-5. Repeated measures analysis of variance
comparing number of caretakers of various familial
relationships, by age and group membership of infant.
Number of Caretakers
Independent Variables
MS F (P) df
Caretaker 15.29 13.26 <.001 3,39
Group 3.44 4.64 .051 1,13
Age 2.53 13.61 . 003 1,13
Caretaker x Group 1.07 .93 .437 3,39
Caretaker x Age 1.48 6.90 .001 3,39
Group x Age
.55 2.98 . 108 1,13
Caretaker x Group x Age .35 1.64 .196 3,39
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Appendix B-6. Repeated measures analysis of variancecomparing percent of intervals infants were held bycaretakers of various age-gender categories, by age andgroup membership of infant. y y
Independent Variables
MS
Percent
F
of Intervals
(P) df
Caretaker 1196.24 7.41 <.001 5,65Group 323.31 3.36 . 090 1,13
Age 103.27 3.35
. 090 1,13Caretaker x Group 356.19 2.21 . 064 5,65
Caretaker x Age 48.39 .85 .517 5,65
Group x Age 37.64 1.22 .289 1,13
Caretaker x Group x Age 23.78 .42 .833 5,65
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Appendix B-7. Repeated measures analysis of variance
comparing rate of infant transfer to caretakers of variousage-gender categories, by age and group membership ofinfant.
Independent Variables
MS
Transfer
F
Rate
(P) df
Caretaker 5.87 7.52 <.001 5,65Group 5.78 5.81 .031 1,13
Age 2.21 10.50 .006 1,13
Caretaker x Group 1.67 2 . 14 . 072 5,65
Caretaker x Age .19 .79 .563 5,65
Group x Age
.01 .05 .827 1,13
Caretaker x Group x Age .36 1.48 .208 5,65
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Appendix B-8. Repeated measures analysis of variance
comparing the number of caretakers of various age-gender
categories, by age and group membership of infant.
Independent Variables
MS
Number of
F
Caretakers
(P) df
Caretaker 4.57 13.37 <.001 5.65Group 2.47 5.06 .042 1,13
Age 1.64 14.14 .002 1,13
Caretaker x Group .78 2.29 .055 5,65
Caretaker x Age
.13 1.00 .428 5,65
Group x Age
. 35 3 . 00 . 107 1,13
Caretaker x Group x Age .19 1.48 .210 5,65
188
Appendix B-9. Repeated measures analysis of variance
comparing percent of intervals infants were held by women
with and without children of their own, age and qroup
membership of infant.
Percent of Intervals
Independent Variables
MS F (p) df
Caretaker
.02 .00 .990 1,13
Group 689.69 4.07 .065 1,13
Age 51.71 1.52 .239 1,13
Caretaker x Group 395.83 3.48 .085 1,13
Caretaker x Age 86.14 1.53 .238 1,13
Group x Age 12.33 .36 .557 1,13
Caretaker x Group x Age 23.74 .42 .528 1,13
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Appendix B-10. Repeated measures analysis of variance
children^nf
a
^h
infan
*;
transfer to women with and without
infant
t ir own
'
by age and 9rouP membership of
Independent Variables
MS
Transfer
F
Rate
(P) df
Caretaker
.11 .24
. 632 1. 13Group 3.63 4.45 .055 1,13Age
.00 .01 .922 1,13Caretaker x Group 1.08 2.34 .150 1,13
Caretaker x Age
.17 .91 .358 1,13Group x Age
.02
. 10 .762 1,13
Caretaker x Group x Age .12 .66 ,432 1,13
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